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How Το Use This Soil Survey 


This survey is divided into three parts. Part | includes general information 
about the survey area; descriptions of the detailed soil map units and soil series 
in the area; and a description of how the soils formed. Part II describes the use 
and management of the soils and the major soil properties. This part may be 
updated as further information about soil management becomes available. Part 
III includes the maps. 

The detailed soil maps can be useful in planning the use and management of 
small areas. 

To find information about your area of interest, locate that area on the Index 
to Map Sheets, which precedes the soil maps. Note the number of the map 
sheet, and turn to that sheet. 

Locate your area of interest on the map sheet. Note the map unit symbols that 
are in that area. Turn to the Index to Map Units in Part | of this survey, which 
lists the map units by symbol and name and shows the page where each map 
unit is described. 

The Summary of Tables shows which table has data on a specific land use 
for each detailed soil map unit. See Contents for sections of this publication that 
may address your specific needs. 


This soil survey is a publication οἱ the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other Federal 
agencies, State agencies including the Agricultural Experiment Stations, and 
local agencies. The Natural Resources Conservation Service (formerly the Soil 
Conservation Service) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1993. Soil names and 
descriptions were approved in 1994. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1993. This survey was 
made cooperatively by the Natural Resources Conservation Service and the 
Minnesota Agricultural Experiment Station. Assistance was provided by the 
Agricultural Extension Service, the Minnesota Department of Natural Resources, 
and the Soil and Water Conservation Board. The survey was partially funded by 
the Legislative Commission for Minnesota Resources and by Lac qui Parle 
County. It is part of the technical assistance furnished to the Lac qui Parle Soil 
and Water Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Natural Resources Conservation Service are 
offered on a nondiscriminatory basis, without regard to race, color, national 
origin, religion, sex, age, marital status, or handicap. 


Cover: This terrace, in an area of Sisseton and Heimdal soils, has a grassed back slope. 
Terraces reduce the hazard of water erosion. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Lac qui Parle County, Minnesota. It contains predictions of soil 
behavior for selected land uses. The survey also highlights limitations and 
hazards inherent in the soil, improvements needed to overcome the limitations, 
and the impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management 
needed for maximum food and fiber production. Planners, community officials, 
engineers, developers, builders, and home buyers can use the survey to plan 
land use, select sites for construction, and identify special practices needed to 
ensure proper performance. Conservationists, teachers, students, and specialists 
in recreation, wildlife management, waste disposal, and pollution control can use 
the survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorly suited to use as septic tank absorption fields. A high 
water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this 
soil survey. The location of each soil is shown on the detailed soil maps. Each 
soil in the survey area is described. Information on specific uses is given for 
each soil. Help in using this publication and additional information are available 
at the local office of the Natural Resources Conservation Service. 


William Hunt 
State Conservationist 
Natural Resources Conservation Service 
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How This Survey Was Made 


This survey was made to provide information about 
the soils and miscellaneous areas in the survey area. 
The information includes a description of the soils and 
miscellaneous areas and their location and a discussion 
of their suitability, limitations, and management for 
specified uses. Soil scientists observed the steepness, 
length, and shape of the slopes; the general pattern of 
drainage; the kinds of crops and native plants; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biological activity. 

The soils and miscellaneous areas in the survey area 
are in an orderly pattern that is related to the geology, 
landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is 
associated with a particular kind or segment of the 
landscape. By observing the soils and miscellaneous 
areas in the survey area and relating their position to 
specific segments of the landscape, soil scientists 
develop a concept, or model, of how the soils were 
formed. Thus, during mapping, this model enables the 
soil scientists to predict with a considerable degree of 
accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape. 

Individual soils on the landscape commonly merge 


into one another as their characteristics gradually 
change. To construct an accurate map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
vegetation-landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted color, texture, size 
and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other 
features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar 
soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data 
based on experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 


laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior 
of the soils under different uses. Interpretations for all of 
the soils are field tested through observation of the soils 
in different uses and under different levels of 
management. Some interpretations are modified to fit 
local conditions, and some new interpretations are 
developed to meet local needs. Data are assembled 
from other sources, such as research information, 
production records, and field experience of specialists. 
For example, data on crop yields under defined levels 
of management are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can 
predict with a fairly high degree of accuracy that a given 
soil will have a high water table within certain depths in 
most years, but they cannot predict that a high water 
table will always be at a specific level in the soil on a 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 

The descriptions, names, and delineations of the 
soils in this survey area do not fully agree with those of 
the soils in adjacent survey areas. Differences are the 
result of a better knowledge of soils, modifications in 
series concepts, or variations in the intensity of 
mapping or in the extent of the soils in the survey 
areas. 


General Nature of the County 


This soil survey updates the survey of Lac qui Parle 
County published in 1924 (USDA, 1924). It provides 
additional information and has larger maps, which show 
the soils in greater detail. 

Lac qui Parle County is in west-central Minnesota 
(fig. 1-1). It has a total land area of 493,000 acres. 
Madison, the county seat, is in the central part of the 
county. 

Soil scientists were denied access to a few tracts in 
the county. These areas were mapped using knowledge 
of the surrounding areas, older soil maps, and aerial 
photographs. The information on these maps may be 
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Figure |-1.—Location of Lac qui Parle County in Minnesota. 


less reliable than that provided by the maps in areas 
where soil scientists had access to the land and could 
examine the soils. 


Settlement and History 


The survey area was originally inhabited by the 
Plains Indians. Fur traders were the first Europeans to 
venture into the area. The first trading post in the 
county was established by John Lockwood, as early as 
1816, at or near the present site of the Village of Lac 
qui Parle (Mayer and Dale, 1916). Many voyageurs 
passing up and down the Minnesota River, en route to 
and from Manitoba, stopped and traded at the post. In 
1835, the Rev. Thomas S. Williamson, M.D., and 
Alexander Huggins established a Presbyterian mission 
at Lac qui Parle Village. Lac qui Parle County was 
established with its present boundaries by an act of the 
Legislature on March 6, 1871 (Mayer and Dale, 1916). 
Lac qui Parle Village was selected as the county seat. 
The towns of Dawson and Madison were established in 
1884, when the railroad arrived in the area. In 1889, 
Madison was named the county seat as the result of a 
special election. 

In 1990, the county had a population of 8,924. It has 
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seven incorporated towns: Bellingham, Boyd, Dawson, 
Louisburg, Madison, Marietta, and Nassau. Madison, 
the largest town, had a population of 1,951. The county 
derives its name from the long lake through which the 
Minnesota River flows. The French name of Lac qui 
Parle, meaning “the lake that talks,” is a translation of 
the aboriginal name applied to this lake because of 
echoes thrown back by its bordering bluffs, or, as some 
say, because of the loud sound of waves dashing on 
rocky portions of its shore. 


Farming 


In 1987, there were 972 farms in the county. The 
average farm size is 423 acres. Farmland makes up 89 
percent of the county, and 95 percent of the farmed 
acreage is used for crops. Soybeans have been the 
most popular crop for the past several years. In 1987, 
821 farmers planted soybeans on 30 percent of the 
cropland. Soybeans accounted for more than 40 
percent of the county's total harvest (Minnesota 
Agricultural Statistics Service, 1990). Corn was planted 
by 780 farmers on 20 percent of the cropland and made 
up 30 percent of the total bushels harvested. The wheat 
harvest was about 25 percent of the total harvest. Oats, 
alfalfa, and other small grain accounted for about 5 
percent of the crops harvested in Lac qui Parle County. 
There were 20,040 head of cattle raised on 295 farms 
in the county in 1987. About 225 farms raised 59,143 
hogs and pigs. Sheep and chickens were raised on 79 
local farms. Between 1986 and 1991, about 40,000 
acres was enrolled in the USDA Conservation Reserve 
Program. This acreage represents almost 10 percent of 
the total cropland in the county. 


Transportation Facilities 


Two railroads serve Lac qui Parle County. Three U.S. 


highways and three state highways run through the 
county. These are U.S. Highways 59, 75, and 212 and 
State Highways 40, 119, and 275. An airport is located 
in Madison. 


Geologic History and Geomorphology 


Three glacial advances and recessions that can be 
attributed to the climatic fluctuation of the last major 
stage of the Pleistocene Epoch are recorded in the 
Quaternary deposits of the county (Matsch, 1972). The 
first phase of ice activity that has been identified was a 
glacier advance from the north and northeast from the 
Lake Superior Basin. This glacier is referred to as the 
Superior lobe. It deposited a pink to reddish brown, 
loamy, calcareous, shale-free till, which is called Hawk 
Creek Till. The till contains a large percentage of rock 
types from the Lake Superior region, such as red 
felsite, pink sandstone, gabbro, and even banded Lake 


Superior agates. The history of the retreat of this glacial 
lobe is completely obscured by later glacial deposits. 

Renewed ice activity in the north and northwest 
resulted in another glacial advance. This ice sheet 
deposited a thick layer of light yellowish brown or light 
olive brown, loamy, calcareous, shale-free till called the 
Granite Falls Till. A distinctive characteristic is the stone 
content. The deposit does not contain shale, and most 
of the rock fragments are carbonate and granitic 
pebbles. This glacial depositional event is believed to 
have taken place between 39,000 and 34,000 years 
ago (Matsch and others, 1972). The ice lobe retreated 
to an unknown northerly position, possibly as far as the 
Alexandria moraine. Because this till is lithologically 
similar to deposits in the Wadena region, it has been 
suggested that the Granite Falls Till was deposited by 
the Wadena lobe. 

The last glacier to advance across the area moved 
southward from the Winnipeg lowland. This ice lobe, 
called the Des Moines lobe, spread a broad sheet of 
light yellowish brown to light olive brown, loamy, 
calcareous, shale-rich till over the county. This till is 
different from both the Hawk Creek and the Granite 
Falls Tills in that it contains abundant siliceous 
Cretaceous shale fragments along with carbonate and 
granite rocks. The source of the shale is thought to be a 
siliceous, brittle member of the Pierre Shale. This event 
occurred between 15,000 and 13,000 years ago. The till 
is called the New Ulm Till and is the most extensive till 
in Lac qui Parle County (Wright and Ruhe, 1965). 

The Des Moines lobe of the late Wisconsin period of 
glaciation rapidly discharged a tremendous amount of 
water as it melted. The water flowing from Glacial River 
Warren, the Pomme de Terre River, the Chippewa 
River, and the east branch of the Chippewa River 
became dammed and was of sufficient volume to fill a 
lake basin about 60 miles long and 40 miles wide. This 
lake, which covered more than 1 million acres, is called 
Glacial Lake Benson (Diedrick and Rust, 1975). The 
southwestern portion of this glacial lake covered much 
of the eastern part of the survey area and deposited 
silty and clayey lacustrine sediments. The topography of 
this area is nearly level to sloping. The lacustrine 
sediments were deposited while the lake was filled to its 
greatest height, which corresponds to an elevation of 
about 1,050 feet (Diedrick and Rust, 1975). The major 
soils in this area are Colvin, Poinsett, Rothsay, and Zell 
soils. 

In the northwestern part of the county is a nearly 
level to very steep recessional moraine. This feature 
has been designated the Big Stone moraine. It 
developed as the Des Moines lobe retreated. The 
moraine covers most of Yellow Bank Township and 
parts of Walter and Perry Townships. The major soils in 


these areas аге Esmond, Heimdal, Svea, and Parnell 
soils. 

As the Des Moines lobe retreated further, meltwater 
filled Glacial Lake Agassiz. During its early stages, Lake 
Agassiz had just one outlet, the Glacial River Warren. 
This giant river dissected the landscape, creating a 
large valley now known as the Minnesota River 
lowlands. Additional meltwater was released several 
times into the valley until it cut down to Precambrian 
bedrock. Glacial River Warren left large erratics and 
boulder-paved till benches corresponding to various 
breakouts from Glacial Lake Agassiz. These benches 
are evident along Highway 40, near the Milan bridge, 
and along Highway 119 before it crosses the Minnesota 
River flood plain. The major soils are Barnes, Buse, 
Svea, and Vallers soils. 

In the southwestern part of the county is a nearly 
level to sloping recessional moraine of the Des Moines 
lobe. This moraine, which has been called the Gary 
moraine, is on the foot slopes of the Coteau des 
Prairies and covers parts of Manfred and Mehurin 
Townships. It is at a slightly lower elevation than the 
Altamont moraine. The highest elevations in the county 
are in this area. The major soils are Forman, Mehurin, 
and Parnell soils. 

Outwash sediments that were deposited by running 
water are scattered throughout the county. Most of them 
are related to the stagnation and retreat of the Des 
Moines lobe. These deposits consist mainly of outwash 
plains, meltwater channels, crevasse fillings, and 
terrace gravels. The major soils in these areas are 
Arvilla, Egeland, Embden, Marysland, and Sioux soils. 

A narrow glacial lake formed between the higher land 
of the Gary moraine and the glacial ice to the north. 
The silty and clayey lacustrine deposits on this lake 
plain have been mixed with alluvial deposits of rivers 
and creeks. This area has been referred to as the 
Florida flats. The major soils are Burr, Calco, Du Page, 
and Oldham soils. 

The majority of the county is covered by a low-relief 
ground moraine of New Ulm till. This area is nearly level 
to sloping and has common closed depressions. It was 
deposited by the actively retreating Des Moines lobe as 
it withdrew toward the Minnesota River lowland. This 
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ground moraine is mainly loamy glacial till, but small 
areas of sand or gravel outwash are on some slopes. 
The major soils are Harps, Normania, Swanlake, Ves, 
and Webster soils. 


Climate 


The three tables at the end of this section give 
climate data as recorded at Madison in the period 1961 
to 1990. 

In winter, the average temperature is 16 degrees F 
and the average daily minimum temperature is 6 
degrees. The lowest temperature on record, which 
occurred at Madison on February 28, 1962, is -32 
degrees. In summer, the average temperature is 71 
degrees and the average daily maximum temperature is 
84 degrees. The highest temperature, which occurred at 
Madison on July 9, 1976, is 105 degrees. 

Growing degree days are equivalent to “heat units.” 
During the month, growing degree days accumulate by 
the amount that the average temperature each day 
exceeds a base temperature (40 degrees F). The 
normal monthly accumulation is used to schedule single 
or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

The total annual precipitation is about 24.04 inches. 
Of this, about 17.31 inches, or 72 percent, usually falls 
in April through September. The growing season for 
most crops falls within this period. The heaviest 1-day 
rainfall on record was 4.47 inches at Madison on June 
17, 1992. Thunderstorms occur on about 44 days each 
year, and most occur in July. 

The average seasonal snowfall is 33.6 inches. The 
greatest snow depth at any one time during the period 
of record was 49 inches on February 22, 1969. On an 
average, 79 days per year have at least 1 inch of snow 
on the ground. The heaviest 1-day snowfall on record 
was 12 inches on March 3, 1985. τ 

The average relative humidity in midafternoon is 
about 60 percent. Humidity is higher at night, and the 
average at dawn is about 81 percent. The sun shines 
68 percent of the time possible in summer and 51 
percent in winter. The prevailing wind is from the south. 
Average windspeed is highest, 13 miles per hour, in 
April. 
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Lac qui Parle County, Minnesota 


TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1961-90 at Madison, Minnesota) 
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daily 


daily 


January----- 


February---- 


April------- 


May--------- 


June-------- 


July-------- 


August------ 


September--- 


October----- 


November---- 


December---- 


Average--- 
Extreme--- 


It can be calculated by adding the 


maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


* А growing degree day is a unit of heat available for plant growth. 
growth is minimal for the principal crops in the area (40 degrees F). 


FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1961-90 at Madison, Minnesota) 


Temperature 


32 OF 
or lower 


28 OF 
or lower 


24 OF 
ок lower 


| 
| 
| 
Probability | 
| 
| 
| 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- Apr. 24 

First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- Sept. 21 Sept. 12 


2 years in 10 


earlier than-- Sept. 26 Sept. 17 


5 years in 10 


earlier than-- Sept. 26 


- 


GROWING SEASON 


(Recorded in the period 1961-90 at Madison, 


Minnesota) 

| 
| Daily minimum temperature 
| during growing season 
| 

Probability | | | 
| Higher | Higher | Higher 
| than | than | than 
| 24 ΘῈ | 28 °p | 32 °F 
| | | 
| Days | Days | Days 
| | | 

9 years in 10 | 156 | 141 | 117 
| | | 

8 years in 10 | 164 | 148 | 124 
| | | 

5 years in 10 | 181 ] 163 | 139 
| | | 

2 years in 10 | 198 | 177 | 153 
| | | 

1 year in 10 | 206 | 185 | 160 
| | | 


Formation and Classification of the Soils 


This section relates the soils in the survey area to 
the major factors of soil formation and describes the 
system of soil classification. 


Formation of the Soils 


Soils form through the action of soil-forming 
processes on materials deposited or accumulated by 
geologic forces. The characteristics of the soil in a 
given area are determined by the composition of the 
parent material; the climate under which the soil 
material has accumulated; the plant and animal life on 
and in the soil; the relief, or lay of the land; and the 
length of time that the forces of soil formation have 
acted on the soil material (Jenny, 1941). Climate and 
plant and animal life, chiefly plants, act upon the parent 
material. The type of parent material and its resistance 
to weathering determine the kind and degree of soil 
development. Relief modifies the effect of climate, 
which in turn influences plant material. Time is needed 
for changes to occur in the parent material. The amount 
of time needed depends on the intensity of soil 
development. All five factors of soil formation are 
interrelated. The following paragraphs relate the factors 
of soil formation to the soils in the survey area. 


Climate 


Given adequate time, climate will eventually 
dominate the soil-forming process. Temperature and 
precipitation are the most commonly measured climatic 
factors that influence soil formation. Climate influences 
the chemical and physical reactions that are required 
for the development of soil profiles. Climate also 
influences the type of natural vegetation that grows in a 
particular region. Lac qui Parle County has a subhumid 
continental climate that favored the growth of grassland 
vegetation. 

Temperature influences the physical, chemical, and 
biological activities that affect mineral weathering and 
microbial activities in the soils. The rate of chemical and 
biological processes responsible for soil formation 
decreases during the winter because mineral 
weathering or microbial activities do not take place 


when the soils are frozen. Alternate freezing and 
thawing cycles in the fall and spring create expansion 
and contraction pressures that rupture mineral material 
and increase the surface area available for mineral 
weathering. These cycles also play a role in the 
development of soil structure. Temperature influences 
the accumulation and decomposition of organic matter 
in soils. As temperature rises, the rate of organic 
decomposition and nutrient cycling increases. 
Temperature controls effective rainfall through its 
influence on the potential rate of evapotranspiration, 
which increases as mean annual temperature 
increases. 

Precipitation is essential to soil formation. Water is 
necessary for plant and animal growth and for the 
chemical reactions that involve mineral weathering. 
Water transports colloidal material and dissolved solids 
from one part of the soil profile to another. It transports 
the material downward or completely out of the profile 
through leaching, or it transports soluble salts upward 
through capillary action. 


Living Organisms 


The soils in Lac qui Parle County formed under tall 
prairie grasses. The composition of these grasses 
varied, depending on local soil and moisture conditions. 
The dominant grasses were big bluestem, little 
bluestem, blue grama, sideoats grama, indiangrass, 
switchgrass, and needlegrass. The prairie vegetation 
also included many forbs, such as aster, goldenrod, 
sunflowers, blazingstar, wild rose, and prairie-clover. 
Reeds, sedges, rushes, and cattails grew on the 
wetlands. Trees and shrubs grew only in areas adjacent 
to streams and lakes. Fire played a major role in 
keeping trees from advancing onto the prairie. It also 
aided in maintaining diversity in the prairie plant 
community. 

The soils that formed under tall prairie grasses in Lac 
qui Parle County are classified as Mollisols. 
Melanization, the darkening of soil by the addition of 
organic matter, is the dominant soil-forming process in 
Mollisols. Organic matter is added to Mollisols mainly as 
a result of the annual death of the upper plant parts and 


the death ог dieback of the roots of prairie vegetation. 
Most of the growth in grassland plant communities 
occurs in the roots rather than in the upper plant parts. 
Therefore, most of the organic matter added to 
grassland soils is incorporated directly into the soil 
when the roots die. The roots have an important 
influence on the structural properties of soils. Growing 
plant roots exert pressure that forms soil structural 
units. Channels made by growing plant roots influence 
air and water movement through the soil. 

The function of micro-organisms in the formation of 
Mollisols is the decomposition of large amounts of the 
organic matter added to the soils by grassland 
vegetation. Micro-organisms quickly decompose 
herbaceous grasses. This process promotes rapid 
nutrient cycling, which makes nutrients available for 
uptake by plants. Bacteria are the dominant micro- 
organisms in Mollisols. Dark humus is the end product 
of bacterial decomposition. The humus is important in 
retaining moisture and nutrients in the soil profile and in 
stabilizing soil structure. 

Insect and animal life is important in sizing and 
reworking organic and mineral material in the soil 
profile. Insects mix the surface layer. This mixing 
increases the surface area available for weathering and 
decomposition of minerals and organic matter. 
Earthworms decompose organic matter, mix the soil, 
and leave fertile wormcasts in the soil. Rodents mix the 
soil and form channels that influence air and water 
movement through the soil. They are most active in well 
drained to excessively drained soils. 

Human activities have an important influence on soil 
formation. These activities include altering drainage, 
maintaining fertility, changing vegetation, altering runoff 
rates, and altering the rate of water infiltration. Farming 
and land-clearing activities affect some soil-forming 
processes. If areas of farmland are left unprotected, 
accelerated erosion may result. This erosion 
subsequently affects the formation of soils. 


Relief 


Relief is an important factor in soil formation because 
it affects drainage, aeration, and erosion. Differences in 
relief can account for the development of different soils 
in similar parent material. Because relief influences 
runoff and drainage, it can affect the types of vegetation 
and the chemical changes on and in the soil. Excessive 
runoff reduces the amount of water that is available to 
leach the soil and for use by plants, and it can increase 
the risk of erosion. 

Topographic position on the landscape affects the 
drainage class of the soil. For example, the drainage 
class of Ves, Normania, Webster, and Glencoe soils 
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generally is predictable because each of these soils is 
in a particular landscape position. The well drained Ves 
soils are on sloping side slopes; the moderately well 
drained Normania soils are on concave foot slopes and 
flats; the poorly drained Webster soils are in 
drainageways; and the very poorly drained Glencoe 
soils are in depressions. 


Parent Material 


The soils in Lac qui Parle County formed in parent 
material deposited by the Des Moines lobe of the Late 
Wisconsin Glaciation. The Des Moines lobe protruded 
from a continental ice sheet in the Winnipeg lowland of 
southern Manitoba and moved through the Red River 
and Minnesota River preglacial lowlands, eventually 
reaching southern lowa. Throughout its course in the 
survey area, the Des Moines lobe deposited calcareous, 
light olive brown glacial till. Glacial till derived mostly 
from limestone and shale, such as Des Moines lobe till, 
is dominantly loam, has a high pH, is calcareous, and is 
dominated by montmorillonite in the clay fraction. 

Most of the soils in the county formed in glacial till 
that was deposited directly by glacial ice. Other soils 
formed in deposits derived from glacial till that were 
sorted and redeposited by water. 

The Big Stone moraine is a recessional moraine that 
occurs in the northwest corner of the county. It is a 
nearly level to very steep moraine that covers most of 
Yellow Bank Township and parts of Walter and Perry 
Townships. The supra ablation till in this area is 
commonly stratified with loamy, silty, and sandy 
materials. Esmond, Heimdal, Svea, and Parnell soils 
are the major soils that formed in this loamy glacial till. 

The Gary moraine is also a recessional moraine. It 
occurs in the southwest corner of the county. It is on 
the foot slopes of the Coteau des Prairies and covers 
parts of Manfred and Mehurin Townships. It is at a 
slightly lower elevation than the Altamont moraine and 
contains the highest elevations in the county. The basal 
till on this moraine typically has a uniform clay loam 
texture with very little stratification. Forman, Mehurin, 
and Parnell soils are the major soils that formed in this 
loamy glacial till. 

A ground moraine was deposited over a majority of 
the county by the actively retreating Des Moines lobe as 
it withdrew toward the Minnesota River Valley. The 
landscape is characterized low relief and poor surface 
drainage. Slopes are complex and range from nearly 
level to sloping. The ground moraine is underlain mainly 
by loamy glacial till. Small areas of sand and gravel 
outwash are on some slopes on the ground moraine. 
Harps, Normania, Swanlake, Ves, and Webster soils 
are the major soils in these areas. 
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Figure |-2.—The level and nearly level landscape of Glacial Lake Benson looking down from an elevation of 1,050 feet. 


The retreat of the Des Moines lobe was accompanied 
by the release of large volumes of meltwater. The 
sediment-rich meltwater drained and formed two glacial 
lakes in the county. One formed as a long and narrow 
glacial lake between the higher land of the Gary 
moraine and the glacial ice to the north. This area starts 
near Marietta and run southeast into Yellow Medicine 
County. Burr, Calco, and Du Page soils are the major 
soils in this area. The other glacial lake was much 
larger and covered more than 1 million acres in parts of 
many counties. It is known as Glacial Lake Benson. 
Only the eastern side of Lac qui Parle County was 


influenced by this glacial lake. When the lake was at its 
fullest, it deposited silty and clayey lacustrine 
sediments. The 1,050-foot elevation line corresponds to 
the lake's greatest height in Lac qui Parle County 
(fig. 1-2). The topography is nearly level to sloping. 
Colvin, Poinsett, Rothsay, and Zell are the major soils. 
Scattered throughout the county are outwash 
sediments that were deposited by running meltwater 
from the Des Moines lobe. The sediments were sorted 
by particle size, depending on the velocity of the 
meltwater and the sediment load. Arvilla and Sioux soils 
formed in sandy and gravelly outwash on meltwater 
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channel terraces. Fordville soils formed in loamy 
material over gravelly outwash on the meltwater 
channel terraces. Marysland soils formed in loamy 
material over sandy outwash in the mainstream of the 
meltwater channels. 

Alluvial sediments were deposited along the many 
rivers and streams in the county. Calco and Du Page 
soils formed in silty and loamy sediments. Zumbro soils 
formed in sandy sediments, mainly on the inside edge 
of the river oxbows. 


Time 


Time is required for the transformation of parent 
material into a natural body that has genetically related 
horizons. The length of time required depends on the 
other soil-forming factors. The relative maturity of a soil 
is indicated by the degree of profile development. 
Immature soils are not characterized by complete 
horizon development. Fully developed soil profiles have 
A, B, and C horizons that have formed during a 
sufficient period of time under favorable conditions. 

Most of the soils in Lac qui Parle County have fully 
developed profiles. The length of time that the soil- 
forming processes have been active in the county 
corresponds to the retreat of the Des Moines lobe. In 
terms of geologic time, the soils in the county are 
young. The soil-forming processes and profile 
development began after the glacial ice melted. 


Classification of the Soils 


The system οἱ soil classification used by the National 
Cooperative Soil Survey has six categories (USDA, 
1975). Beginning with the broadest, these categories 
are the order, suborder, great group, subgroup, family, 
and series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. The classification 
and extent of the soils in this survey area are shown in 
the tables “Classification of the Soils” and “Acreage 
and Proportionate Extent of the Soils,” which are at the 
end of this section. The categories of classification are 
defined in the following paragraphs. 

ORDER. Eleven soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Mollisol. 
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SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, 
meaning water, plus oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Endoaquolls (Endo, meaning 
within, plus aquoll, the suborder of the Mollisols that has 
an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Endoaquolls. 

FAMILY. Families are established within a subgroup 
on the basis of physical and chemical properties and 
other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, 
thickness of the root zone, consistence, moisture 
equivalent, slope, and permanent cracks. A family name 
consists of the name of a subgroup preceded by terms 
that indicate soil properties. An example is fine-loamy, 
mixed, mesic Typic Endoaquolls. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
substratum can differ within a series. 
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So 


Marysland- 
McIntosh-- 
Mehurin--- 


Perella--- 
Poinsett-- 


Rothsay--- 
Seaforth-- 


Spottswood 
Storden--- 


Sverdrup-- 
Swanlake-- 
Swenoda--- 


il name 


CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Sandy, mixed Udic Haploborolls 
mixed Udic Haploborolls 


Fine-loamy, 
Fine-silty, 
Fine-silty, 
Fine, mesic 
Fine-loamy, 
Fine-silty, 
Fine-silty, 
Fine-loamy, 


frigid Aeric 


Calciaquolls 


mixed (calcareous), frigid Cumulic Endoaquolls 
Typic Calciaquolls 

mixed Udorthentic Haploborolls 

mixed (calcareous), mesic Cumulic Haplaquolls 


frigid Typic 
mixed Pachic 


Calciaquolls 
Udic Haploborolls 


Fine, montmorillonitic, frigid Cumulic Haplaquolls 
Fine-loamy, mixed, mesic Cumulic Hapludolls 

Coarse-loamy, mixed Udic Haploborolls 

Coarse-loamy, mixed Pachic Udic Haploborolls 

Coarse-loamy, mixed Udorthentic Haploborolls 

Coarse-loamy, mixed, frigid Typic Endoaquolls 

Fine-loamy over sandy or sandy-skeletal, mixed Pachic Udic Haploborolls 
Fine-loamy, mixed Udic Argiborolls 

Fine, montmorillonitic, frigid Vertic Epiaquolls 
Fine-loamy, mixed, mesic Cumulic Haplaquolls 

Coarse-silty, frigid Aeric Calciaquolls 

Fine-loamy, frigid Aeric Calciaquolls 

Fine-loamy, mixed Aquic Haploborolls 

Coarse-silty, mixed Pachic Udic Haploborolls 

Fine-loamy, mesic Typic Calciaquolls 

Sandy, mixed, mesic Entic Hapludolls 

Coarse-loamy, mixed Udic Haploborolls 

mixed Cumulic Udic Haploborolls 

mixed, frigid Cumulic Haplaquolls 

mixed (calcareous), frigid Cumulic Haplaquolls 
mixed (calcareous), frigid Typic Udorthents 
Coarse-loamy, mixed Pachic Udic Haploborolls 

Fine-loamy over sandy or sandy-skeletal, frigid Typic Calciaquolls 
Fine-silty, frigid Aeric Calciaquolls 

Fine, montmorillonitic Aquic Argiborolls 

Fine-loamy, mixed, mesic Aquic Haplustolls 

Fine, montmorillonitic (calcareous), frigid Cumulic Haplaquolls 
Fine-loamy, mixed (calcareous), frigid Cumulic Endoaquolls 
Fine, montmorillonitic, frigid Typic Argiaquolls 

mixed, frigid Typic Epiaquolls 

mixed Udic Haploborolls 

mixed, frigid Cumulic Haplaquolls 

mixed (calcareous), frigid Cumulic Haplaquolls 
Fine, montmorillonitic, mesic Typic Argialbolls 
Coarse-silty, mixed Udic Haploborolls 

Fine-loamy, mixed, mesic Aquic Calciustolls 

Fine, montmorillonitic Udertic Haploborolls 
Sandy-skeletal, mixed Udorthentic Haploborolls 
Coarse-loamy, mixed, frigid Typic Eutrochrepts 

Fine-loamy over sandy or sandy-skeletal, mixed Pachic Udic Haploborolls 
Fine-loamy, mixed (calcareous), mesic Typic Udorthents 
Fine-loamy, mixed Pachic Udic Haploborolls 

Sandy, mixed Udic Haploborolls 

Fine-loamy, mixed, mesic Entic Hapludolls 

Coarse-loamy, mixed Pachic Udic Haploborolls 


Fine-loamy, 
Fine-loamy, 
Fine-silty, 
Fine-loamy, 


Fine-silty, 
Fine-silty, 
Fine-silty, 
Fine-silty, 


Fine-silty, 
Fine-loamy, 
Fine-loamy, 
Fine-silty, 
Fine-loamy, 


mixed Pachic 
frigid Typic 
mixed, mesic 
mixed Pachic 
mixed, mesic 


Udic Haploborolls 
Calciaquolls 

Udic Haplustolls 
Udic Haploborolls 
Typic Haplaquolls 


Loamy, mixed Ruptic-Lithic Haploborolls 
Coarse-silty, mixed Udorthentic Haploborolls 
Sandy, mixed, mesic Entic Hapludolls 
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ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


| 
Map | Soil name 


| | 

| Acres |Percent 
symbol | | 

x η 

3102 |Storden loam, 12 to 18 percent slopes, екойей-----—-------------------------------—-- | 148 | * 
34 |Parnell silty clay loam, depressional--------------------------------------.------- | 7,265 | 1.5 
47 [Colvin silty clay loam------------------------------------------------------------- | 8,192 | 1.6 
51 |La Prairie loam, occasionally flooded----------------------------------2------------ | 5,143 | 1.0 
60°  [|Glyndon silt leam---- ج د ےت د‎ ss ==. S. CÑ | 989 | 0.2 
67 [Bearden silty clay ]ο8πι------------------------------------------------------------ | 3,795 | 0.8 
70 [Svea 1ο8π--------------------------------------------------------------------------------- [ 9,562 | 1.9 
85 |Calco silty clay loam, occasionally Ё1оойей---------------------------------------- | 14,033 | 2.8 
108 |McIntosh silt 1ο8π------------------------------------------------------------------ | 772 | 0.2 
113 [Webster clay loam------------------------------~~----.~~~-~~-----~---~---------------- | 9,347 | 1.9 
114 |Glencoe silty clay 1ο8π------------------------------------------------------------ | 5,646 | 1.1 
127A |Sverdrup sandy loam, 0 to 2 percent slopes----------------------------------------- | 537 | 0.1 
127B |Sverdrup sandy loam, 2 to 6 percent slopes-------------------------.------------.-- | 7,999 | 1.6 
121706 |5уегагир sandy loam, 6 to 12 percent в1орев--------------------------------------—-- | 440 | 0.1 
137  |Dovray silty clay---------------------------------------------------------2--------- | 6,320 | 1.3 
141A [|Egeland sandy loam, 0 to 2 percent slopes------------------------------------------ | 925 | 0.2 
141B |Egeland sandy loam, 2 to 6 percent slopes-----~~-~-~---~--~-~~~-~-~------~------------..- | 4,699 | 0.9 
141C |Egeland loam, 6 to 12 percent slopes----------------------------------------------- | 292 | 0.1 
168B (Forman clay loam, 2 to 6 percent slopes--------------------------------------.----- | 5,279 | 1.1 
184 |Hamerly loam----------------------------------------------------------------------- | 5,739 | 1.2 
210  |Fulda silty σ]αγ---------------------------------------------------------------------- | 6,313 | 1.3 
212A |Sinai silty clay loam, 1 to 3 percent slopes--------------------------------------- | 1,940 | 0.4 
2128 |Sinai silty clay, 3 to 6 percent slopes----~--~~-~--~~~~-~----~------~----~-~--~-~----.- | 668 | 0.1 
219 |Rolfe silt loam-------------- | 1,791 | 0.4 
22002 |Langhei loam, 12 to 18 percent slopes, егойей-----------------------------------—--- | 581 | 0.1 
236 [|Vallers clay 1ο8πι---------------------------..-.--------------------------------------- | 11,005 | 2.2 
246  |Marysland 1οβη-------------------------------------------------------------------------------- | 7,159 | 1.4 
276 |Oldham silty σ]ϑγ---------------------------------------------------------------------- | 3,967 | 0.8 
284B |Poinsett silty clay loam, 1 to 4 percent slopes----------~---~~----~--~-~----~-~----- | 3,673 | 0.7 
288F |Esmond loam, 18 to 40 percent slopes------------------------------------.----------- | 214 | * 
290B |Rothsay silt loam, 1 to 4 percent slopes-----------.-----------------------.-------- | 8,221 | 1.6 
293B |Swenoda loam, 2 to 6 percent slopes------------------------------------------------ | 1,535 | 0.3 
314  |Spottswood 1ο.π.----------------------------------------------------------------------- | 378 | 0.1 
338 |Waubay silty clay loam------------------------------------------------------------- | 12,900 | 2.6 
339 |Fordville loam-------------------------------.---..-------------2---2----------------- | 2,050| 0.4 
341A |Arvilla sandy loam, 0 to 2 percent slopes------------------------------------------ | 532 | 0.1 
341B [|Arvilla sandy loam, 2 to 6 percent в1орев---------------------------------------—--- | 4,670 | 0.9 
341C |Arvilla sandy loam, 6 to 12 percent slopes--------------------------------.--------- | 880 | 0.2 
344 [Quam silty clay loam-------------------------------.--.--2-------------------------- | 5,065 | 1.0 
347 [Malachy loam----------------------------------------------------------------------- | 1,061 | 0.2 
375  |Forada loam----------------------------------.---------2--------------------.-------- | 911 | 0.2 
396D2 |Sisseton loam, 12 to 18 percent slopes, eroded------------------------------------- | 932 | 0.2 
402F |Sioux gravelly loam, 12 to 40 percent slopes------------------------.-------.------ | 312 | 0.1 
418  |Lamoure silty clay loam, occasionally flooded-------------------------------------- | 8,895 | 1.8 
4218 |Ves loam, 1 to 4 percent slopes---------------------------------------------------- | 13,262 | 2.7 
423 |Seaforth 1οδπι----------------------------------------------------------------------- | 4,376 | 0.9 
434 |Perella silty clay loam------------------------------------------------------------ | 9,670 | 1.9 
437F |Buse loam, 18 to 40 percent slopes------------------------------------------------- | 939 | 0.2 
446  |Normania clay loam-----------------------------.----------------------------------- | 14,961 | 3.0 
450 |Rauville silty clay loam, frequently flooded--------------------------------------- | 7,604 | 1.5 
494B |Darnen loam, 2 to 6 percent slopes------------------------------------------------- | 2,050 | 0.4 
497 [Hantho silt loam------------------------------------------------------------------- | 6,119 | 1.2 
509 |Vallers clay loam, very stony------------------------------------------------------ | 1,744 | 0.3 
574 |Du Page loam, occasionally #1оойей------------------------------------------------- | 7,310 | 1.5 
597 [Tara silt loam-------------------------------------------------------~----~---+---- | 4,799 | 1.0 
610 |Са1со silty clay loam, frequently flooded------------------------------------------ | 4,032 | 0.8 
680 |Parnell silty clay 1ο.π------------------------------------------------------------ | 4,957 | 1.0 
694C2 |Zell silt loam, 6 to 12 percent slopes, eroded------------------------------------- | 616 | 0.1 
706  |Bigstone silty clay loam, ропаей--------------------------------------------------- | 4,154 | 0.8 
724 |Bigstone silty clay 1ο8πι----------------------------------------------------------- | 1,330 | 0.3 
741B |Poinsett-Buse complex, 2 to 6 percent slopes--------------------------------------- | 7,253 | 1.5 
748B |Hamlet loam, 1 to 4 percent slopes----------------.----------------------------.---- | 7,776 | 1.6 


See footnote at end of table. 
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ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


| | 

| Soil name | Acres 

| | 

| | 

| | 

|Mehurin clay loam, 0 to 2 percent slopes------------------------------------------- | 4,978 
|Mehurin clay loam, 2 to 6 percent slopes------------------------------------------- | 1,156 
|Svea loam, very stony-------------------------------------------------------------- | 1,758 
|Sisseton-Heimdal complex, 6 to 12 percent slopes, eroded--------------------------- | 2,324 
|Du Page-Zumbro complex, occasionally flooded--------------------------------------- | 497 
|Doland-Buse complex, 3 to 6 percent slopes----------------------------------------- | 7,088 
|Barnes-Buse complex, 2 to 6 percent slopes----------------------------------------- | 11,044 
|Buse-Forman complex, 6 to 12 percent slopes, eroded-------------------------------- | 759 
|Langhei-Barnes complex, 6 to 12 percent slopes, eroded----------------------------- | 1,347 
| Ves-Swanlake complex, 3 to 6 percent slopes---------------------------------------- | 39,944 
|Storden-ves complex, 6 to 12 percent slopes, eroded-------------------------------- | 4,311 
|Zell-Rothsay complex, 3 to 6 percent slopes---------------------------------------- | 7,023 
|Pits, чацагку-------------------------------------------------------------=---------- | 26 
|Udorthents-Pits, gravel, σοπρῖθκ--------------------------------------------------- | 411 
|Glencoe silty clay loam, ponded---------------------------------------------------- | 4,778 
| Storden-Hawick-Ves complex, 6 to 12 percent slopes, eroded------------------------- | 595 
|Sisseton-Sioux-Heimdal complex, 6 to 18 percent slopes, eroded--------------------- | 561 
|Harps-Glencoe-Seaforth complex----------------------------------------------------- | 46,433 
[Parle clay loam-------------------------------------------------------------------- | 24,571 
|Esmond-Heimdal complex, 2 to 6 percent slopes-------------------------------------- | 14,851 
|Yellowbank-Rock outcrop complex, 1 to 25 percent slopes---------------------------- | 108 
|Doland silt loam, 2 to 4 percent slopes, moderately wet---------------------------- | 1,746 
[Swenoda sandy loam, 0 to 2 percent slopes, moderately wet-------------------------- | 600 
|Buse-Doland complex, 6 to 12 percent slopes, eroded-------------------------------- | 1,544 
|Buse-Barnes complex, 2 to 12 percent slopes, extremely stony----------------------- | 2,948 
|Buse loam, 12 to 40 percent slopes, extremely stony-------------------------------- | 849 
|Burr-Calco complex, occasionally flooded------------------------------------------- | 17,273 
|Lakepark ]οᾶπ---------------------------------------------------------------------- | 4,189 
|Embden sandy 1οβπι------------------------------------------------------------------- | 4,455 
| Water--------- M | 4,400 
| و ت‎ ακουσα 
| ΤῬοῖδ]----------------------------------------------------------------------- | 498, 300 


Less than 0.1 percent. 
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Soil Series and Detailed Soil Map Units | 


In this section, arranged in alphabetical order, each 
soil series recognized in the survey area is described. 
Each series description is followed by descriptions of 
the detailed soil map units associated with the series. 

Characteristics of the soil and the material in which it 
formed are identified for each soil series. A pedon, a 
small three-dimensional area of soil, that is typical of 
the series in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
“Soil Survey Manual” (USDA, 1993). Many of the 
technical terms used in the descriptions are defined in 
“Soil Taxonomy” (USDA, 1975). Unless otherwise 
stated, colors in the descriptions are for moist soil. 
Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units on the detailed soil maps in Part III of 
this survey represent the soils or miscellaneous areas 
in the survey area. The map unit descriptions in this 
section, along with the maps, can be used to determine 
the suitability and potential of a unit for specific uses. 
They also can be used to plan the management needed 
for those uses. More information about each map unit is 
given in Part II of this survey. 

A map unit delineation on the detailed soil maps 
represents an area on the landscape and consists of 
one or more soils or miscellaneous areas. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soils or miscellaneous 
areas. Within a taxonomic class there are precisely 
defined limits for the properties of the soils. On the 
landscape, however, the soils and miscellaneous areas 
are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, 
the range of some observed properties may extend 
beyond the limits defined for a taxonomic class. Areas 
of soils of a single taxonomic class rarely, if ever, can 
be mapped without including areas of other taxonomic 
classes. Consequently, every map unit is made up of 
the soils or miscellaneous areas for which it is named 
and some “included” areas that belong to other 
taxonomic classes. 

Most included soils have properties similar to those 
of the dominant soil or soils in the map unit, and thus 


they do not affect use and management. These are 
called noncontrasting, or similar, inclusions. They may 
or may not be mentioned in the map unit description. 
Other included soils and miscellaneous areas, however, 
have properties and behavioral characteristics divergent 
enough to affect use or to require different 
management. These are called contrasting, or 
dissimilar, inclusions. They generally are in small areas 
and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting 
soils or miscellaneous areas are identified by a special 
symbol on the maps. The included areas of contrasting 
soils or miscellaneous areas are mentioned in the map 
unit descriptions. A few included areas may not have 
been observed, and consequently they are not 
mentioned in the descriptions, especially where the 
pattern was so complex that it was impractical to make 
enough observations to identify all the soils and 
miscellaneous areas on the landscape. 

The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the landscape 
into segments that have similar use and management 
requirements. The delineation of such landscape 
segments on the map provides sufficient information for 
the development of resource plans, but if intensive use 
of small areas is planned, onsite investigation is needed 
to define and locate the soils and miscellaneous areas. 

An identifying symbol precedes the map unit name in 
the map unit descriptions. Each description includes 
general facts about the unit. The principal hazards and 
limitations to be considered in planning for specific uses 
are described in Part Il of this survey. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying layers, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying layers. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
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basis οἱ such differences, а soil series is divided into 
soil phases. Most of the areas shown on the detailed 
soil maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Arvilla sandy loam, 0 to 2 
percent slopes, is a phase of the Arvilla series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
called complexes. A complex consists of two or more 
soils or miscellaneous areas in such an intricate pattern 
or in such small areas that they cannot be shown 
separately on the maps. The pattern and proportion of 
the soils or miscellaneous areas are somewhat similar 
in all areas. Harps-Glencoe-Seaforth complex is an 
example. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits, quarry, is an example. 

The table “Acreage and Proportionate Extent of the 
Soils” in Parts | and Ι! of this survey gives the acreage 
and proportionate extent of each map unit. Other tables 
(see “Summary of Tables”) give properties of the soils 
and the limitations, capabilities, and potentials for many 
uses. The Glossary defines many of the terms used in 
describing the soils or miscellaneous areas. 

Various land use regulations of Federal, state, and 
local governments may impose special restrictions on 
the use of soils. Examples include protection of soil 
from erosion, protection of wetlands, and permits for the 
installation of septic tank absorption fields. Statements 
made in this report are intended to help the land users 
identify and reduce the effects of soil limitations for 
various land uses. The landowner or land user has the 
responsibility of identifying and complying with existing 
laws and regulations. 


Arvilla Series 


Depth class: Very deep 

Drainage class: Somewhat excessively drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid or very rapid 

Landform: Outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 12 percent 

Taxonomic class: Sandy, mixed Udic Haploborolls 


Typical Pedon 
Arvilla sandy loam, 2 to 6 percent slopes, 150 feet north 
and 650 feet west of the southeast corner of sec. 3, T. 
118 N., R. 46 W.; lat. 45 degrees 03 minutes 08 
seconds N. and long. 96 degrees 23 minutes 48 
seconds W. 


Ар—0 to 10 inches; black (10YR 2/1) sandy loam, very 
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dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; very friable; few fine 
roots; 2 percent gravel; neutral; abrupt smooth 
boundary. 

A—10 to 13 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak medium and 
fine subangular blocky structure; very friable; few 
fine roots; 2 percent gravel; neutral; clear smooth 
boundary. 

Bw—13 to 20 inches; dark brown (10YR 4/3) sandy 
loam; weak medium and fine subangular blocky 
structure; very friable; few fine roots; 3 percent 
gravel; neutral; clear smooth boundary. 

2C—20 to 60 inches; brown (10YR 5/3) gravelly coarse 
sand; single grain; loose; few light gray (10YR 7/2) 
carbonate coatings on rock fragments; 15 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 25 inches 
Thickness of the mollic epipedon: 8 to 16 inches 
Depth to sand and gravel: 14 to 25 inches 


Ap and A horizons: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—sandy loam 
Content of rock fragments—9O to 10 percent 


Bw horizon: 

Hue—2.5Y or 10YR 

Value—2 to 4 

Chroma—2 to 4 

Texture—sandy loam or coarse sandy loam 

Content of rock fragments—O to 10 percent 
2C horizon: 

Hue—2.5Y or 10YR 

Value—4 or 5 

Chroma—2 to 4 

Texture—coarse sand, sand, or the gravelly analogs 

of these textures 
Content of rock fragments—5 to 35 percent 


341A—Arvilla sandy loam, 0 to 2 percent 
slopes 


Composition 
Arvilla and similar soils: About 85 percent 
Inclusions: About 15 percent 
Setting 


Landform: Outwash plains 
Slope range: О to 2 percent 
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Component Description 


Surface layer texture: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.3 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part 1 of this publication. 


inclusions 


* Marysland and similar soils 
* Forada and similar soils 
• Spottswood and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


341B—Arvilla sandy loam, 2 to 6 percent 
slopes 


Composition 


Arvilla and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 
Landform: Outwash plains 
Position on the landform: Summits and back slopes 
Slope range: 2 to 6 percent 


Component Description 


Surface layer texture: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.4 inches 


A typica! soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
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such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Marysland and similar soils 
* Spottswood and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 


341C—Arvilla sandy loam, 6 to 12 percent 
slopes 


Composition 


Arvilla and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 
Landform: Outwash plains 
Position on the landform: Back slopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Surface layer texture: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacily to 60 inches or root-limiting 
layer: About 3.5 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part lI of this publication. 


Inclusions 
* Marysland and similar soils 
* Spottswood and similar soils 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
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Barnes Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate or moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 2 to 12 percent 

Taxonomic class: Fine-loamy, mixed Udic Haploborolls 

Taxadjunct features: The Barnes soil in map unit 942C2 
has a thinner surface layer than is defined as the 
range for the series. This soil is classified as fine- 
loamy, mixed, frigid Typic Eutrochrepts. 


Typical Pedon 


Barnes loam, in an area of Barnes-Buse complex, 2 to 
6 percent slopes, 2,100 feet east and 500 feet north of 
the southwest corner of sec. 28, T. 117 N., R. 46 W.; 
lat. 44 degrees 54 minutes 29 seconds N. and long. 96 
degrees 25 minutes 38 seconds W. 


Ap—0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; 2 percent 
gravel; slightly alkaline; abrupt smooth boundary. 

Bw—10 to 21 inches; dark brown (10YR 4/3) loam; 
weak fine subangular blocky structure; friable; few 
fine roots; 2 percent gravel; slightly alkaline; clear 
wavy boundary. 

Bk1—21 to 31 inches; olive brown (2.5Y 4/4) loam; 
weak medium subangular blocky structure; friable; 
few fine roots; common light brownish gray (2.5Y 
6/2) lime accumulations; few strong brown (7.5YR 
5/6) iron masses; 2 percent gravel; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk2—31 to 40 inches; light olive brown (2.5Y 5/4) loam; 
few fine prominent yellowish brown (10YR 5/6) relict 
iron concentrations; weak medium subangular 
blocky structure; friable; few fine roots; few light 
brownish gray (2.5Y 6/2) lime accumulations; 4 
percent gravel; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C—4O0 to 60 inches; light olive brown (2.5Y 5/4) loam; 
few fine prominent yellowish brown (10YR 5/6) iron 
concentrations and few fine distinct grayish brown 
(2.5Y 5/2) iron depletions; massive; friable; few light 
brownish gray (2.5Y 6/2) lime accumulations; 4 
percent gravel; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 12 to 31 inches 

Thickness of the mollic epipedon: 7 to 16 inches 

Content of rock fragments: 1 to 10 percent, by volume, 
throughout the profile 
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Percent of surface covered with stones: 3 to 15 percent 
in some pedons 

Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 

Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 5 
Chroma—2 to 4 
Texture—loam 

Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam 

C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam 


902B—Barnes-Buse complex, 2 to 6 percent 
slopes 


Composition 
Barnes and similar soils: About 50 percent 
Buse and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 
Landform: Moraines 
Position on the landform: Barnes—summits and back 
slopes; Buse—shoulders 


Slope range: Barnes—2 to 6 percent; Buse—3 to 6 
percent 


Component Description 
Barnes 
Surface layer texture: Loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 
Dominant parent material: Till 
Flooding: None 
Depth to the water table: More than 6 feet 
Available water capacity to 60 inches or root-limiting 

layer: About 10.4 inches 

Buse 
Surface layer texture: Loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 
Dominant parent material: Till 
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Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


* Lakepark and similar soils 
* Parnell and similar soils 
* Hamerly and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
° Pasture 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 


Bearden Series 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 
Permeability: Moderate to slow 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 1 to 3 percent 

Taxonomic class: Fine-silty, frigid Aeric Calciaquolls 


Typical Pedon 


Bearden silty clay loam, 2,300 feet south and 150 feet 
west of the northeast corner of sec. 13, T. 118 N., R. 43 
W.; lat. 45 degrees 01 minute 50 seconds N. and long. 
96 degrees 21 minutes 21 seconds W. 


Αρ--0 to 11 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium and 
fine subangular blocky structure; friable; few fine 
roots; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

Bk1—11 to 18 inches; dark grayish brown (2.5Y 4/2) silt 
loam; weak medium and fine subangular blocky 
structure; friable; few fine roots; few grayish brown 
(2.5Y 5/2) lime accumulations; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

Bk2—18 to 28 inches; olive brown (2.5Y 4/4) silt loam; 
few fine faint light olive brown (2.5Y 5/4) iron 
concentrations; weak medium subangular blocky 
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structure; friable; few fine roots; few grayish brown 
(2.5Y 5/2) lime accumulations; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

Bk3—28 to 46 inches; light olive brown (2.5Y 5/4) silt 
loam; common fine prominent yellowish brown 
(10YR 5/6) iron concentrations and common fine 
grayish brown (2.5Y 5/2) iron depletions; weak 
medium subangular blocky structure; friable; few 
fine roots; few light brownish gray (2.5Y 6/2) lime 
accumulations; strongly effervescent; moderately 
alkaline; gradual smooth boundary. 

BC—46 to 57 inches; light olive brown (2.5Y 5/4) silt 
loam; many medium distinct light olive brown (2.5Y 
5/6) and common fine prominent yellowish brown 
(10YR 5/6) iron concentrations and common fine 
grayish brown (2.5Y 5/2) iron depletions; weak 
medium subangular blocky structure; friable; few 
light brownish gray (2.5Y 6/2) lime accumulations; 
few dark brown (7.5YR 3/2) iron masses; strongly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

C—57 to 60 inches; light olive brown (2.5Y 5/4) silt 
loam; common fine prominent yellowish brown 
(10YR 5/6) and common fine distinct light olive 
brown (2.5Y 5/6) iron concentrations and common 
fine grayish brown (2.5Y 5/2) iron depletions; 
massive; friable; few dark brown (7.5YR 3/2) iron 
masses; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the mollic epipedon: 7 to 20 inches 
Content of rock fragments: None 


Ap horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam 


Bk horizon: 
Hue—10YR to 5Y 
Value—3 to 5 
Chroma—1 to 4 
Texture—silty clay loam or silt loam 


C horizon: 
Hue—2.5Y or 5Y 
Value—4 to 7 
Chroma—2 to 4 
Texture—silty clay loam, silt loam, or very fine 
sandy loam 
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67—Bearden silty clay loam 


Composition 
Bearden and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Knolls 
Slope range: 1 to 3 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 2 to 4 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.5 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part ΙΙ of this publication. 


Inclusions 


* Colvin and similar soils 
* Perella and similar soils 
* Glyndon and similar soils 
* Waubay and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Bigstone Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Moderately slow or moderate 

Landform: Moraines and glacial lake plains 

Parent material: Alluvium and till 

Slope range: О to 1 percent 

Taxonomic class: Fine-silty, mixed (calcareous), frigid 
Cumulic Endoaquolls 


Typical Pedon 


Bigstone silty clay loam, ponded, 2,900 feet west and 
800 feet south of the northeast corner of sec. 8, T. 119 


N., R. 45 W.; lat. 45 degrees 08 minutes 09 seconds N. 
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and long. 96 degrees 19 minutes 06 seconds W. 

A1— to 18 inches; black (5Y 2.5/1) silty clay loam, 
very dark gray (N 3/0) dry; weak fine subangular 
blocky structure; friable; common fine roots; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

A2—18 to 34 inches; black (БҮ 2.5/1) silty clay loam, 
very dark gray (5Y 3/1) dry; weak fine subangular 
blocky structure; friable; few fine roots; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

A3—34 to 45 inches; black (5Y 2.5/1) silty clay loam, 
very dark gray (5Y 3/1) dry; many coarse distinct 
olive gray (5Y 4/2) iron depletions; weak medium 
subangular blocky structure; friable; few fine roots; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 

2A4—45 to 54 inches; very dark gray (БҮ 3/1) clay 
loam, dark gray (БҮ 4/1) dry; many medium distinct 
dark olive gray (5Y 3/2) iron depletions; weak fine 
subangular blocky structure; friable; 1 percent 
gravel; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

2Cg—54 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam; common fine distinct gray (N 5/0) iron 
depletions, common fine prominent greenish gray 
(5G 5/1) iron depletions, and common fine 
prominent yellowish brown (10YR 5/6) iron 
concentrations; massive; friable; 3 percent gravel; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 10 inches 
Thickness of the mollic epipedon: 24 to 60 inches 
Depth to till: 30 to 60 inches 
A or Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Сһгота—0 or 1 
Texture—silty clay loam 
Content of rock fragments—none 
2Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture—clay loam or loam 
Content of rock fragments—2 to 8 percent 


706—Bigstone silty clay loam, ponded 


Composition 


Bigstone and similar soils: About 70 percent 
Inclusions: About 30 percent 
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Setting 
Landform: Depressions 
Slope range: 0 to 1 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium апа till 

Flooding: None 

Available water capacity to 60 inches or root-limiting 
layer: About 10.8 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


inclusions 


* Colvin and similar soils 
e° Quam and similar soils 
* Vallers and similar soils 
* Oldham and similar soils 


724—Bigstone silty clay loam 


Composition 


Bigstone and similar soils: About 70 percent 
Inclusions: About 30 percent 


Setting 


Landform: Depressions 
Slope range: О to 1 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium and till 

Flooding: None 

Available water capacily to 60 inches or root-limiting 
layer: About 11.3 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Colvin and similar soils 
* Quam and similar soils 
* Vallers and similar soils 
* Oldham and similar soils 
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Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Burr Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderately slow 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: О to 2 percent 

Taxonomic class: Fine, mesic Typic Calciaquolls 


Typical Pedon 


Burr silty clay loam, in an area of Burr-Calco complex, 
occasionally flooded, 300 feet east and 1,900 feet south 
of the northwest corner of sec. 14, T. 118 N., R. 46 W.; 
lat. 45 degrees 11 minutes 56 seconds N. and long. 96 
degrees 23 minutes 34 seconds W. 


Ар—0 to 9 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine 
subangular blocky structure parting to weak fine 
granular; friable; common fine roots; few shell 
fragments; slightly effervescent; slightly alkaline; 
abrupt smooth boundary. 

ΑΚΥ---9 to 15 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine 
subangular blocky structure; very friable; common 
fine roots; few shell fragments; few light gray (10YR 
6/1) lime accumulations; common gray (10YR 5/1) 
gypsum crystals; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

Ay—15 to 23 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine 
subangular blocky structure; very friable; common 
fine roots; few shell fragments; common gray (10YR 
5/1) gypsum crystals; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

A—23 to 40 inches; black (N 2/0) silty clay, very dark 
gray (N 3/0) dry; weak medium and moderate fine 
subangular blocky structure; friable; few fine roots; 
few shell fragments; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

ACg—40 to 45 inches; very dark grayish brown (2.5Y 
3/2) silty clay, dark grayish brown (2.5Y 4/2) dry; 
common fine distinct olive brown (2.5Y 4/4) iron 
concentrations and few fine faint dark grayish brown 
(2.5Y 4/2) iron depletions; weak medium and 
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moderate fine subangular blocky structure; friable; 
few fine roots; few shell fragments; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Cg—45 to 60 inches; dark gray (5Y 4/1) silty clay; 
common fine prominent olive brown (2.5Y 4/4) iron 
concentrations; massive; friable; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the mollic epipedon: 20 to 48 inches 
Content of rock fragments: None 


Ap horizon: 
Hue—10YR to 5Y 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam 


Aky horizon: 
Hue—10YR to 5Y 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam or silty clay 


Ay horizon: 
Hue—10YR to 5Y 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam or silty clay 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Сһота—0 or 1 
Texture—silty clay or silty clay loam 


ACg horizon: 

Hue—10YR to 5Y or neutral 

Value—3 to 5 

Сһгота—0 to 2 

Texture—silty clay or silty clay loam 
Cg horizon: 

Hue—5Y 

Value—4 to 6 

Chroma—1 to 3 

Texture—silty clay or silty clay loam 


1870—Burr-Calco complex, occasionally 
flooded 


Composition 


Burr and similar soils: About 50 percent 
Calco and similar soils: About 30 percent 
Inclusions: About 20 percent 
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Setting 
Landform: Flats 
Slope range: 0 to 2 percent 


Component Description 

Burr 

Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 

Frequency of flooding: Occasional 

Depth to the water table: 1 to 3 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.9 inches 

Calco 

Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Alluvium 

Frequency of flooding: Occasional 

Seasonal high water table: At the surface to 1 foot 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 12.9 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Du Page and similar soils 

* Soils that are frequently flooded 
* Marsyland and similar soils 

» Oldham and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Buse Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate and moderately slow 
Landform: Moraines 

Parent material: Till 

Slope range: 3 to 40 percent 

Taxonomic class: Fine-loamy, mixed Udic Calciborolls 
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Typical Pedon 


Buse loam, in an area of Buse-Forman complex, 6 to 

12 percent slopes, eroded, 1,000 feet west and 200 feet 
north of the southeast corner of sec. 19, T. 116 N., R. 
46 W.; lat. 44 degrees 50 minutes 07 seconds N. and 
long. 96 degrees 26 minutes 37 seconds W. 


Ap— to 7 inches; very dark gray (10YR 3/1) loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure; friable; few fine roots; 
2 percent gravel; slightly effervescent; slightly 
alkaline; abrupt smooth boundary. 

Bk1—7 to 14 inches; dark brown (10YR 4/3) loam; 
weak medium subangular blocky structure; friable; 
few fine roots; common light gray (2.5Y 7/1) lime 
accumulations; 3 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bk2—14 to 28 inches; dark yellowish brown (10YR 4/4) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; few light gray (10YR 6/1) lime 
accumulations; 4 percent gravel; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

ΒΚ9---28 to 60 inches; dark yellowish brown (10YR 4/4) 
loam; weak medium subangular blocky structure; 
friable; few light gray (10YR 6/1) lime 
accumulations; 4 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the mollic epipedon: 7 to 10 inches 
Content of rock fragments: 2 to 12 percent, by volume, 
throughout the profile 
Percent of surface covered with stones: 3 to 15 percent 
in some pedons 
Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—ioam 


437F—Buse loam, 18 to 40 percent slopes 


Composition 


Buse and similar soils: About 70 percent 
Inclusions: About 30 percent 
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Setting 
Landform: Moraines 
Pasition on the landform: Back slopes and shoulders 
Slope range: 18 to 40 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


* Lakepark and similar soils 
* Lamoure and similar soils 
* Barnes and similar soils 

* Langhei and similar soils 


Major Uses of the Unit 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


915C2—Buse-Forman complex, 6 to 12 
percent slopes, eroded 


Composition 
Buse and similar soils: About 50 percent 


Forman and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 
Landform: Moraines 
Position on the landform: Buse—shoulders; Forman— 
summits and back slopes 
Slope range: 6 to 12 percent 


Component Description 


Buse 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 
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Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Forman 

Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part ΙΙ of this publication. 


Inclusions 


* Parnell and similar soils 
* Mehurin and similar soils 
* Svea and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 


1309C—Buse-Doland complex, 6 to 12 
percent slopes, eroded 


Composition 
Buse and similar soils: About 45 percent 
Doland and similar soils: About 35 percent 
Inclusions: About 20 percent 


Setting 
Landform: Moraines 
Position on the landform: Buse—shoulders; Doland— 
summits and back slopes 
Slope range: 6 to 12 percent 


Component Description 


Buse 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Doland 

Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits and 
till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11 inches 


Α typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


° Perella and similar soils 
* Quam and similar soils 
* Tara and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


1865C—Buse-Barnes complex, 2 to 12 
percent slopes, extremely stony 


Composition 
Buse and similar soils: About 55 percent 
Barnes and similar soils: About 30 percent 
Inclusions: About 15 percent 


Setting 
Landform: Moraines 
Position on the landform: Buse—shoulders; Barnes— 
summits and back slopes 
Slope range: Buse—3 to 12 percent; Barnes—2 to 12 
percent 


Component Description 


Buse 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 
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Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Barnes 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.6 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part ΙΙ of this publication. 


Inclusions 


* Lakepark and similar soils 
* Darnen and similar soils 
* Vallers and similar soils 


Major Uses of the Unit 
* Pasture (fig. 1-3) 
For general and detailed information concerning 
these uses, see Part II of this publication: 
* Agronomy section 


1865F—Buse loam, 12 to 40 percent slopes, 
extremely stony 


Composition 


Buse and similar soils: About 70 percent 
Inclusions: About 30 percent 


Setting 
Landform: Moraines 
Position on the landform: Shoulders 
Slope range: 12 to 40 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
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section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


* Lakepark and similar soils 
* Langhei and similar soils 
* Barnes and similar soils 

* Lamoure and similar soils 


Major Uses of the Unit 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Calco Series 


Depth class: Very deep 

Drainage class: Very poorly drained and poorly drained 

Permeability: Moderate 

Landform: Flood plains 

Parent material: Alluvium 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-silty, mixed (calcareous), mesic 
Cumulic Endoaquolls 


Typical Pedon 


Calco silty clay loam, occasionally flooded, 300 feet 
east and 1,300 feet south of the northwest corner of 
sec. 13, T. 117 N., Н. 45 W.; lat. 44 degrees 56 
minutes 48 seconds N. and long. 96 degrees 14 
minutes 44 seconds W. 


Αρ--0 to 10 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium and 
fine subangular blocky structure; friable; few fine 
roots; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

A1—10 to 28 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
strongly effervescent; moderately alkaline; gradual 
smooth boundary. 

A2—28 to 45 inches; black (5Y 2.5/1) silty clay loam, 
very dark gray (БҮ 3/1) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
strongly effervescent; moderately alkaline; gradual 
smooth boundary. 

Bg—45 to 55 inches; very dark gray (5Y 3/1) silty clay 
loam, dark gray (5Y 4/1) dry; weak coarse and 
medium subangular blocky structure; friable; 
strongly effervescent; moderately alkaline; gradual 
smooth boundary. 
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Figure 1-3.—Раѕїџге in an area of Buse-Barnes complex, 2 to 12 percent slopes, extremely stony. Because of the stones on the surface, the 
use of these soils is limited to pasture. 


Cg—55 to 60 inches; dark grayish brown (2.5Y 4/2) silty Ap horizon: 


clay loam; few fine distinct light olive brown (2.5Y Hue—10YR to 5Y or neutral 
5/4) iron concentrations; massive; friable; strongly Value—2 
effervescent; moderately alkaline. Chroma—O or 1 
Texture—silty clay loam 
Range in Characteristics САКЕ 
А horizon: 
Depth to carbonates: Calcareous throughout the profile Hue—10YR to 5Y or neutral 
Thickness of the mollic epipedon: 30 to 60 inches Value—2 or 3 


Content of rock fragments: None Сһгота—0 to 2 
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Texture—silty clay loam 


Bg horizon: 
Hue—10YR to 5Y 
Value —3 to 6 
Сһгота—0 to 2 
Texture—silty clay loam 


Cg horizon: 
Hue—10YR to 5Y or neutral 
Value —3 to 6 
Сһгота—0 to 2 
Texture—silty clay loam or silt loam 


85—Calco silty clay loam, occasionally 
flooded 


Composition 


Calco and similar soils: About 85 percent 
inclusions: About 15 percent 


Setting 
Landform: Flood plains 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Alluvium 

Frequency of flooding: Occasional 

Seasonal high water table: At the surface to 1 foot 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 13.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 
this section. Additional information specific to this map 
unit, such as horizon depth and textures, is available 
in the "Soil Properties" section in Part II of this 
publication. 


Inclusions 


* Burr and similar soils 
* Du Page and similar soils 
* Soils that are frequently flooded 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
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610—Calco silty clay loam, frequently 
flooded 


Composition 


Calco and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 
Landform: Flood plains 
Slope range: О to 1 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Alluvium 

Frequency of flooding: Frequent 

Seasonal high water table: At the surface to 1 foot 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 12.8 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 
* Burr and similar soils 
* Du Page and similar soils 
* Soils that are subject to occasional flooding 


Major Uses of the Unit 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Colvin Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderate or moderately slow 
Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 0 to 1 percent 

Taxonomic class: Fine-silty, frigid Typic Calciaquolls 


Typical Pedon 


Colvin silty clay loam, 1,200 feet east and 100 feet 
north of the southwest corner of sec. 36, T. 120 Ν., R. 
45 W.; lat. 45 degrees 09 minutes 10 seconds N. and 
long. 96 degrees 14 minutes 29 seconds W. 


Αρ--0 to 10 inches; black (N 2/0) silty clay loam, very 
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dark gray (М 3/0) dry; weak medium subangular 
blocky structure; friable; common fine roots; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bkg1—10 to 18 inches; olive gray (5Y 5/2) silty clay 
loam; common fine prominent yellowish brown 
(10YR 5/8) iron concentrations; weak medium and 
fine subangular blocky structure; friable; few fine 
roots; few light gray (2.5Y 7/2) lime accumulations; 
few light gray (БҮ 6/1) gypsum crystals; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bkg2—18 to 25 inches; gray (5Y 5/1) silty clay loam; 
common fine prominent yellowish brown (10YR 5/6) 
iron concentrations; weak medium and fine 
subangular blocky structure: friable; few fine roots; 
common light gray (2.5Y 7/2) lime accumulations; 
few light gray (БҮ 6/1) gypsum crystals; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

Cg—25 to 60 inches; olive gray (5Y 5/2) silty clay loam; 
common fine prominent strong brown (7.5YR 5/6) 
iron concentrations and common fine faint gray (5Y 
5/1) iron depletions; massive; friable; few dark 
brown (7.5YR 3/2) iron masses; slightly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the mollic epipedon: 7 to 24 inches 
Content of rock fragments: None 


Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or З 
Chroma—0 or 1 
Texture—silty clay loam 
Bkg horizon: 
Hue—10YR to БҮ or neutral 
Value—3 to 7 
Chroma— to 2 
Texture—silty clay loam or silt loam 
Cg horizon: 
Hue—2.5Y or 5Y 
Value—3 to 6 
Chroma—1 to 4 
Texture—silty clay loam or silt loam 


47—Colvin silty clay loam 


Composition 


Colvin and similar soils: About 75 percent 
Inclusions: About 25 percent 
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Setting 
Landform: Drainageways and flats 
Slope range: 0 to 1 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Seasonal high water table: At the surface to 1 foot 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 10.9 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part ΙΙ of this publication. 


Inclusions 


* Bearden and similar soils 
* Parle and similar soils 
* Fulda and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Darnen Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Colluvium and till 

Slope range: 2 to 6 percent 

Taxonomic class: Fine-loamy, mixed Pachic Udic 
Haploborolls 


Typical Pedon 


Darnen loam, 2 to 6 percent slopes, 400 feet south and 

200 feet east of the northwest corner of sec. 20, T. 119 

N., R. 43 W.; lat. 45 degrees 06 minutes 31 seconds N. 

and long. 96 degrees 04 minutes 56 seconds W. 

Ар—0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; slightly 
alkaline; abrupt smooth boundary. 
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A1—10 to 21 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
slightly alkaline; clear wavy boundary. 

A2—21 to 26 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; slightly 
alkaline; gradual wavy boundary. 

AB—26 to 32 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
medium subangular blocky structure; friable; few 
fine roots; slightly alkaline; clear wavy boundary. 

Bw—32 to 44 inches; dark brown (10YR 3/3) loam, dark 
brown (10YR 4/3) dry; weak medium subangular 
blocky structure; friable; few fine roots; slightly 
alkaline; clear wavy boundary. 

2Bk1—44 to 54 inches; fight olive brown (2.5Y 5/3) 
loam; weak medium and fine subangular blocky 
structure; friable; many light brownish gray (2.5Y 
6/2) lime accumulations; 2 percent gravel; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

2Bk2—54 to 60 inches; light olive brown (2.5Y 5/3) 
loam; common fine prominent yellowish brown 
(10YR 5/6) iron concentrations; weak coarse 
subangular blocky structure; friable; few light 
brownish gray (2.5Y 6/2) lime accumulations; 2 
percent gravel; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 46 inches 
Thickness of the mollic epipedon: 24 to 48 inches 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 
Content of rock fragments—none 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 
Content of rock fragments—none 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—loam or clay loam 
Content of rock fragments—none 


2Bk horizon: 
Hue—10YR or 2.5Y 
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Value—3 to 5 

Chroma—2 to 4 

Texture—loam or clay loam 

Content of rock fragments—9O to 5 percent 


494B—Darnen loam, 2 to 6 percent slopes 


Composition 


Darnen and similar soils: About 70 percent 
Inclusions: About 30 percent 


Setting 
Landform: Moraines 


Position on the landform: Foot slopes and toe slopes 
Slope range: 2 to 6 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Alluvium or colluvium and till 

Flooding: None 

Depth to the water table: 2.5 to 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.4 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part II of this publication. 


Inclusions 


* Lakepark and similar soils 
* Barnes and similar soils 

* Hamerly and similar soils 
* Svea and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


• Agronomy section 


Doland Series 


Depth class: Very deep 

Drainage class: Well drained and moderately well 
drained 

Permeability: Moderate 

Landform: Moraines 
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Parent material: Glaciolacustrine deposits and till 
Slope range: 2 to 12 percent 
Taxonomic class: Fine-loamy, mixed Udic Haploborolls 


Typical Pedon 
Doland silt loam, 2 to 4 percent slopes, moderately wet, 
500 feet east and 500 feet south of the northwest 
corner of sec. 14, T. 119 N., R. 44 W.; lat. 45 degrees 
07 minutes 20 seconds N. and long. 96 degrees 08 
minutes 34 seconds W. 


Ар—0 to 8 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; slightly acid; 
abrupt smooth boundary. 

Bw—8 to 23 inches; dark brown (10YR 4/3) silt loam; 
weak fine subangular blocky structure; friable; few 
fine roots; neutral; clear wavy boundary. 

Bki—23 to 28 inches; light olive brown (2.5Y 5/4) silt 
loam; weak fine subangular blocky structure; friable; 
few fine roots; few light gray (2.5Y 7/2) lime 
accumulations; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

2Bk2—28 to 42 inches; light olive brown (2.5Y 5/4) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; few light gray (2.5Y 7/2) lime 
accumulations; 3 percent gravel; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

2Bk3—-42 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; common fine distinct light olive brown (2.5Y 
5/6) iron concentrations and light brownish gray 
(2.5Y 6/2) iron depletions; weak medium subangular 
blocky structure; friable; few light gray (2.5Y 7/2) 
carbonate coatings on rock fragments; 3 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 15 to 35 inches 
Thickness of the mollic epipedon: 7 to 15 inches 
Depth to till: 15 to 30 inches 


Ap horizon: 

Hue—10YR 

Value—2 or 3 

Chroma—1 

Texture—silt loam 

Content of rock fragments—none 
Bw horizon: 

Hue—10YR or 2.5Y 

Value—3 to 5 

Chroma—2 to 4 

Texture—silt loam or silty clay loam 

Content of rock fragments—none 


Bk horizon: 
Hue—10YR or 2.5Y 
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Value—3 to 5 

Chroma—2 to 4 

Texture—silt loam or silty clay loam 

Content of rock fragments—none 
2Bk horizon: 

Hue—10YR or 2.5Y 

Value—4 or 5 

Chroma—2 to 4 

Texture—clay loam or loam 

Content of rock fragments—2 to 7 percent 
2C horizon: 

Hue—2.5Y 

Value—4 to 6 

Chroma—2 to 4 

Texture—loam or clay loam 

Content of rock fragments—2 to 7 percent 


891B—Doland-Buse complex, 3 to 6 percent 
slopes 


Composition 
Doland and similar soils: About 45 percent 
Buse and similar soils: About 25 percent 
Inclusions: About 30 percent 


Setting 
Landform: Moraines 
Position on the landform: Doland—summits and back 
slopes; Buse— shoulders 
Slope range: 3 to 6 percent 


Component Description 


Doland 

Surface layer texture; Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits and 
till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.4 inches 


Buse 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
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section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part 1! of this publication. 


Inclusions 


° Perella and similar soils 
* Quam and similar soils 

* Poinsett and similar soils 
* Tara and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ll of this publication: 


* Agronomy section 


1295B—Doland silt loam, 2 to 4 percent 
slopes, moderately wet 


Composition 


Doland and similar soils: About 80 percent 
Inclusions: About 20 percent 


Setting 
Landform: Moraines 
Position on the landform: Summits and back slopes 
Slope range: 2 to 4 percent 


Component Description 


Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits and 
till 

Flooding: None 

Depth to the water table: 4 to 6 feet 

Available water capacity io 60 inches or root-limiting 
layer: About 11 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part і! of this publication. 


Inclusions 


° Perella and similar soils 
* Quam and similar soils 
* Tara and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
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* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Dovray Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Slow and very slow 

Landform: Moraines and glacial lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: О to 1 percent 

Taxonomic class: Fine, montmorillonitic, frigid Vertic 
Epiaquolls 


Typical Pedon 


Dovray silty clay, 2,300 feet north and 300 feet west of 
the southeast corner of sec. 34, T. 120 N., R. 45 W.; 
lat. 45 degrees 09 minutes 33 seconds N. and long. 96 
degrees 15 minutes 50 seconds W. 


Αρ--0 to 10 inches; black (М 2/0) silty clay, very dark 
gray (N 3/0) dry; weak medium subangular blocky 
structure; friable; few fine roots; neutral; abrupt 
smooth boundary. 

A—10 to 25 inches; black (М 2/0) silty clay, very dark 
gray (N 3/0) dry; weak medium subangular blocky 
structure; firm; few fine roots; slightly alkaline; 
gradual wavy boundary. 

Bgi—25 to 40 inches; very dark gray (5Y 3/1) silty clay, 
dark gray (5Y 4/1) dry; few fine distinct olive brown 
(2.5Y 4/4) iron concentrations; weak medium 
subangular blocky structure; firm; few fine roots; 
slightly alkaline; clear wavy boundary. 

Bg2—40 to 47 inches; olive gray (БҮ 4/2) silty clay; 
common fine distinct light olive brown (2.5Y 5/4) 
iron concentrations; weak fine subangular blocky 
structure; firm; slightly alkaline; gradual wavy 
boundary. 

Cg—47 to 60 inches; olive gray (БҮ 5/2) silty clay; few 
fine prominent yellowish brown (2.5Y 5/8) and 
common fine prominent light olive brown (2.5Y 5/4) 
iron concentrations; massive; firm; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 30 to 60 inches 
Thickness of the mollic epipedon: 24 to 54 inches 
Content of rock fragments: None 
Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Сһгота—0 or 1 
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Texture—silty clay 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma—0 or 1 
Texture—silty clay or clay 


Bg horizon: 
Hue—2.5Y or 5Y 
Value—3 to 6 
Chroma—1 or 2 
Texture—silty clay or clay 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—silty clay or clay 


137—Dovray silty clay 
Composition 


Dovray and similar soils: About 80 percent 
Inclusions: About 20 percent 


Setting 
Landform: Depressions 
Slope range: О to 1 percent 


Component Description 


Surface layer texture: Silty clay 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Available water capacity to 60 inches or root-limiting 
layer: About 9 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Colvin and similar soils 
• Fulda and similar soils 

* Oldham and similar soils 
* Perella and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


Soil Survey of 
* Agronomy section 


Du Page Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Flood plains 

Parent material: Alluvium 

Slope range: О to 2 percent 

Taxonomic class: Fine-loamy, mixed, mesic Cumulic 
Hapludolls 


Typical Pedon 


Du Page loam, occasionally flooded, 1,800 feet south 
and 50 feet west of the northeast corner of sec. 14, T. 
117 N., R. 45 W.; lat. 44 degrees 56 minutes 42 
seconds N. and long. 96 degrees 14 minutes 50 
seconds W. 


Αρ--0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

A1—10 to 27 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; strongly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

A2—27 to 46 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; strongly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

C1—46 to 52 inches; very dark grayish brown (10YR 
3/2) sandy loam, dark grayish brown (10YR 4/2) 
dry; massive; friable; strongly effervescent; 
moderately alkaline; gradual smooth 
boundary. 

C2—52 to 60 inches; dark grayish brown (10YR 4/2) 
sandy loam; massive; friable; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: О to 10 inches 

Thickness of the mollic epipedon: 24 to 52 inches 

Content of rock fragments: 0 to 5 percent, by volume, 
throughout the profile 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 
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A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—loam 
C horizon: 
Hue—10YR 
Value—3 or 4 
Chroma—1 to 4 
Texture—loam or sandy loam 


574—Du Page loam, occasionally flooded 


Composition 


Du Page and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flood plains 
Slope range: 0 to 2 percent 


Component Description 
Surface layer texture: Loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Moderately well drained 
Dominant parent material: Alluvium 
Frequency of flooding: Occasional 
Depth to the water table: 4 to 6 feet 
Available water capacity to 60 inches or root-limiting 
layer: About 12.7 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 

Inclusions 
* Calco and similar soils 
* Malachy and similar soils 
* Zumbro and similar soils 
Major Uses of the Unit 


* Cropland 
» Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 


883—Du Page-Zumbro complex, 
occasionally flooded 

Composition 
Du Page and similar soils: About 55 percent 
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Zumbro and similar soils: About 30 percent 
Inclusions: About 15 percent 


Setting 
Landform: Flood plains 
Slope range: О to 2 percent 


Component Description 


Du Page 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Alluvium 

Frequency of flooding: Occasional 

Depth to the water table: 4 to 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 12 inches 

Zumbro 

Surface layer texture: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Alluvium 

Frequency of flooding: Occasional 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.8 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


Inclusions 


e Calco and similar soils 
* Fordville and similar soils 
* Malachy and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Egeland Series 


Depth class: Very deep 
Drainage class: Well drained 
Permeability: Moderately rapid 
Landform: Outwash plains 
Parent material: Glacial outwash 
Slope range: 0 to 12 percent 
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Taxonomic class: Coarse-loamy, mixed Udic 
Haploborolls 


Typical Pedon 


Egeland sandy loam, 2 to 6 percent slopes, 2,300 feet 
east and 100 feet north of the southwest corner of sec. 
25, T. 117 N., R. 46 W.; lat. 44 degrees 54 minutes 24 
seconds N. and long. 96 degrees 21 minutes 53 
seconds W. 


Ap—0 to 9 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; common fine roots; neutral; 
abrupt smooth boundary. 

A—9 to 13 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; few fine roots; neutral; 
clear wavy boundary. 

Bwi—13 to 20 inches; dark brown (10YR 4/3) sandy 
loam; weak fine subangular blocky structure; friable; 
few fine roots; neutral; clear wavy boundary. 

Bw2—20 to 28 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak fine subangular blocky structure; 
friable; few fine roots; neutral; clear wavy boundary. 

Bw3—28 to 45 inches; yellowish brown (10YR 5/4) 
sandy loam; weak fine subangular blocky structure; 
friable; few fine roots; slightly alkaline; clear wavy 
boundary. 

C—45 to 60 inches; yellowish brown (10YR 5/4) loamy 
sand; single grain; loose; slightly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 45 inches 
Thickness of the mollic epipedon: 8 to 16 inches 


Ap and A horizons: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—sandy loam or loam 
Content of rock fragments—O to З percent 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 5 
Chroma—1 to 4 
Texture—-sandy loam or loamy sand 
Content of rock fragments—O to 10 percent 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—loamy sand, loamy fine sand, or sandy 
loam 
Content of rock fragments—O to 10 percent 
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141A—Egeland sandy loam, 0 to 2 percent 
slopes 


Composition 


Egeland and similar soils: About 80 percent 
Inclusions: About 20 percent 


Setting 
Landform: Outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part ΙΙ of this publication. 

Inclusions 
* Marysland and similar soils 
* Arvilla and similar soils 
* Embden and similar soils 
* Forada and similar soils 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 
• Agronomy section 


141B—Egeland sandy loam, 2 to 6 percent 
slopes 
Composition 
Egeland and similar soils: About 80 percent 
Inclusions: About 20 percent 
Setting 
Landform: Outwash plains 
Position on the landform: Summits and back slopes 
Slope range: 2 to 6 percent 
Component Description 
Surface layer texture: Sandy loam 
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Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 


* Marysland and similar soils 
° Arvilla and similar soils 

* Embden and similar soils 

* Forada and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


141C—Egeland loam, 6 to 12 percent slopes 


Composition 


Egeland and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 
Landform: Outwash plains 
Position on the landform: Back slopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.9 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 
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Inclusions 


* Marysland and similar soils 
° Arvilla and similar soils 
* Embden and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Embden Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderately rapid 

Landform: Outwash plains 

Parent material: Glacial outwash 

Slope range: О to 2 percent 

Taxonomic class: Coarse-loamy, mixed Pachic Udic 
Haploborolls 


Typical Pedon 


Embden sandy loam, 1,000 feet west and 300 feet 
north of the southeast corner of sec. 4, T. 118 N., R. 46 
W.; lat. 45 degrees 03 minutes 09 seconds N. and long. 
96 degrees 25 minutes 06 seconds W. 


Ap—0 to 7 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; neutral; 
abrupt smooth boundary. 

A—7 to 17 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
neutral; clear wavy boundary. 

Bw1—17 to 20 inches; very dark grayish brown (10YR 
3/2) sandy loam, dark grayish brown (10YR 4/2) 
dry; weak medium prismatic structure parting to 
weak medium subangular blocky; friable; few fine 
roots; few very dark brown (10YR 2/2) organic 
coatings on faces of peds; neutral; clear wavy 
boundary. 

Bw2—20 to 30 inches; dark brown (10YR 4/3) sandy 
loam; few fine faint yellowish brown (10YR 5/4) iron 
concentrations; weak medium prismatic structure 
parting to weak medium subangular blocky; friable; 
few fine roots; slightly alkaline; gradual wavy 
boundary. 

Bw3—30 to 49 inches; dark yellowish brown (10YR 4/4) 
sandy loam; common fine distinct yellowish brown 
(10YR 5/6) iron concentrations; weak medium 
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subangular blocky structure; very friable; few fine 
roots; slightly alkaline; clear wavy boundary. 

С—49 to 60 inches; yellowish brown (10YR 5/4) loamy 
sand; common fine prominent yellowish brown 
(10YR 5/8) and strong brown (7.5YR 5/6) iron 
concentrations and few fine prominent grayish 
brown (2.5Y 5/2) iron depletions; single grain; loose; 
slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 60 inches 
Thickness of the mollic epipedon: 16 to 35 inches 
Content of rock fragments: None 
Ap horizon: 
Hue—10YR or neutral 
Value—2 or 3 
Chroma—0 or 1 
Texture—sandy loam 


A horizon: 
Hue—10YR or neutral 
Value—2 or 3 
Chroma—-0 or 1 
Texture—sandy loam 


Bw horizon: 

Hue—10YR or 2.5Y 

Value—2 to 4 

Chroma—1 to 4 

Texture—sandy loam or fine sandy loam 
C horizon: 

Hue—10YR to 5Y 

Value—4 to 6 

Chroma—1 to 4 

Texture—sandy loam or fine sandy loam 


1994—Embden sandy loam 


Composition 


Embden and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 4 to 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.9 inches 
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A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part II of this publication. 


Inclusions 


* Marysland and similar soils 
* Egeland and similar soils 

* Forada and similar soils 

• Sverdrup and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ll of this publication: 


* Agronomy section 


Esmond Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate and moderately rapid 

Landform: Moraines 

Parent material: Till 

Slope range: 3 to 40 percent 

Taxonomic class: Coarse-loamy, mixed Udorthentic 
Haploborolls 


Typical Pedon 


Esmond loam, in an area of Esmond-Heimdal complex, 
2 to 6 percent slopes, 400 feet east and 1,400 feet 
south of the northwest corner of sec. 19, T. 119 N., R. 
45 N.; lat. 45 degrees 06 minutes 22 seconds N. and 
long. 96 degrees 21 minutes 06 seconds W. 


Αρ--0 to 9 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
few brown (10YR 5/3) streaks; 2 percent gravel; 
slightly effervescent; slightly alkaline; abrupt smooth 
boundary. 

Bk1—9 to 18 inches; brown (10YR 5/3) loam; weak 
medium subangular blocky structure; friable; few 
fine roots; common light gray (10YR 7/2) lime 
accumulations; 2 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bk2—18 to 32 inches; light olive brown (2.5Y 5/4) loam; 
weak medium subangular blocky structure; friable; 
few fine roots; few light brownish gray (2.5Y 6/2) 
lime accumulations; 4 percent gravel; strongly 
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effervescent; moderately alkaline; clear wavy 
boundary. 

C1—32 to 41 inches; light olive brown (2.5Y 5/4) sandy 
loam; few fine prominent yellowish brown (10YR 
5/6) relict iron concentrations; massive; friable; few 
light brownish gray (2.5Y 6/2) carbonate coatings on 
rock fragments; 4 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C2—41 to 60 inches; light olive brown (2.5Y 5/4) loam; 
few fine prominent yellowish brown (10YR 5/6) relict 
iron concentrations; massive; friable; few light 
brownish gray (2.5Y 6/2) carbonate coatings on 
rock fragments; few yellowish red (SYR 4/6) iron 
masses; 4 percent gravel; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the mollic epipedon: 7 to 10 inches 
Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 
Content of rock fragments—1 to 3 percent 
Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—stratified loam and sandy loam 
Content of rock fragments—1 to 10 percent 
C horizon: 
Hue—-10YR or 2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—stratified loam, sandy loam, and silt loam 
Content of rock fragments—1 to 10 percent 


288F—Esmond loam, 18 to 40 percent 
slopes 
Composition 
Esmond and similar soils: About 70 percent 
Inclusions: About 30 percent 
Setting 
Landform: Moraines 
Position on the landform: Back slopes and shoulders 
Slope range: 18 to 40 percent 
Component Description 
Surface layer texture: Loam 
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Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


inclusions 
* Lakepark and similar soils 
* Lamoure and similar soils 
* Heimdal and similar soils 
* Sisseton and similar soils 


Major Uses of the Unit 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


1233B—Esmond-Heimdal complex, 2 to 6 
percent slopes 


Composition 
Esmond and similar soils: About 50 percent 


Heimdal and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 
Landform: Moraines 
Position on the landform: Esmond—shoulders; 
Heimdal—summits and back slopes 
Slope range: Esmond—3 to 6 percent; Heimdal—2 to 6 
percent 


Component Description 


Esmond 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.1 inches 

Heimdal 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 
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Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.6 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part il of this publication. 


Inclusions 


* Egeland and similar soils 
* Hamerly and similar soils 
* Lakepark and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Forada Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderate or moderately 
rapid; lower part—rapid 

Landform: Outwash plains 

Parent material: Glacial outwash 

Slope range: О to 2 percent 

Taxonomic class: Coarse-loamy, mixed, frigid Typic 
Endoaquolls 


Typical Pedon 


Forada loam, 1,400 feet east and 2,200 feet north of 
the southwest corner of sec. 26, T. 119 N., R. 46 W.; 
lat. 45 degrees 05 minutes 15 seconds N. and long. 96 
degrees 23 minutes 17 seconds W. 


Ap—O to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; 1 percent 
gravel; slightly alkaline; abrupt smooth boundary. 

A—10 to 21 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; 1 percent 
gravel; slightly alkaline; clear wavy boundary. 

Bg—21 to 35 inches; dark grayish brown (2.5Y 4/2) 
sandy loam; few fine distinct olive brown (2.5Y 4/4) 
iron concentrations and few fine faint grayish brown 
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(2.5Y 5/2) iron depletions; weak medium subangular 
blocky structure; friable; few fine roots; 1 percent 
gravel; slightly alkaline; gradual wavy boundary. 

2Cg1—35 to 49 inches; grayish brown (2.5Y 5/2) sand; 
few fine distinct light olive brown (2.5Y 5/4) iron 
concentrations; single grain; loose; 1 percent gravel: 
slightly alkaline; clear wavy boundary. 

2Cg2—49 to 60 inches; grayish brown (2.5Y 5/2) sand; 
common fine distinct light olive brown (2.5Y 5/4) 
iron concentrations; single grain; loose; 1 percent 
gravel; slightly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 50 inches 
Thickness of the mollic epipedon: 10 to 24 inches 
Depth to sand and gravel: 20 to 40 inches 


Ap horizon: 

Hue—10YR to 5Y or neutral 

Value—2 or 3 

Chroma— to 2 

Texture—loam 

Content of rock fragments—O to 10 percent 
A horizon: 

Hue—10YR to 5Y or neutral 

Value—2 or 3 

Chroma—0 to 2 

Texture—loam 

Content of rock fragments—O to 10 percent 
Bg horizon: 

Hue—10YR to 5Y 

Value—4 or 5 

Chroma—1 or 2 

Texture—sandy loam or loamy sand 

Content of rock fragments—0 to 10 percent 
2Cg horizon: 

Hue—10YR to 5Y 

Value—4 to 6 

Chroma—1 to 6 

Texture—sand or coarse sand 

Content of rock fragments—1 to 15 percent 


375—Forada loam 
Composition 


Forada and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Drainageways and flats 
Slope range: О to 2 percent 
Component Description 
Surface layer texture: Loam 
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Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 1 to 3 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Egeland and similar soils 
* Embden and similar soils 
* Marysland and similar soils 
* Malachy and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Fordville Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderate; lower part—rapid 

Landform: Outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 3 percent 

Taxonomic class: Fine-loamy over sandy or sandy- 
skeletal, mixed Pachic Udic Haploborolls 


Typical Pedon 


Fordville loam, 200 feet east and 500 feet north of the 
southwest corner of sec. 9, T. 116 N., R. 46 W.; lat. 44 
degrees 51 minutes 54 seconds N. and long. 96 
degrees 19 minutes 53 seconds W. 


Ар—0 to 9 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; common fine 
roots; neutral; abrupt smooth boundary. 

Bw1—-9 to 16 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
medium and fine subangular blocky structure; 
friable; few fine roots; neutral; clear wavy boundary. 

Bw2—-16 to 21 inches; dark brown (10YR 3/3) loam, 
dark brown (10YR 4/3) dry; weak medium and fine 
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subangular blocky structure; friable; few fine roots; 
1 percent gravel; neutral; clear wavy boundary. 
2C—21 to 60 inches; dark brown (10YR 4/3) gravelly 
sand; single grain; loose; few light gray (10YR 6/1) 
carbonate coatings on rock fragments; 20 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Thickness of the mollic epipedon: 16 to 30 inches 
Depth to sand and gravel: 20 to 40 inches 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 
Content of rock fragments—none 


Bw horizon: 
Hue—10YR 
Value—2 to 4 
Chroma—1 to 4 
Texture—loam or clay loam 
Content of rock fragments—O to 5 percent 


2C horizon: 
Hue—10YR or 2.5Y 
Value—3 to 6 
Chroma—2 to 4 
Texture—sand, loamy sand, or the gravelly and 
very gravelly analogs of these textures 
Content of rock fragments—20 to 40 percent 


339—Fordville loam 


Composition 


Fordville and similar soils: About 80 percent 
inclusions: About 20 percent 


Setting 


Landform: Outwash plains 
Slope range: 0 to 3 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.6 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
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such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


inclusions 


* Marysland and similar soils 
* Spottswood and similar soils 
* Sverdrup and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Forman Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 2 to 12 percent 

Taxonomic class: Fine-loamy, mixed Udic Argiborolls 


Typical Pedon 


Forman clay loam, 2 to 6 percent slopes, 500 feet north 
and 700 feet east of the southwest corner of sec. 8, T. 
118 N., R. 46 W.; lat. 45 degrees 02 minutes 18 
seconds N. and long. 96 degrees 26 minutes 58 
seconds W. 


Ар—0 to 9 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; common 
medium roots; 2 percent gravel; neutral; abrupt 
smooth boundary. 

Bt1—9 to 13 inches; dark grayish brown (10YR 4/2) 
clay loam; weak medium prismatic structure parting 
to moderate medium subangular blocky; friable; few 
fine roots; common distinct very dark grayish brown 
(10YR 3/2) clay films on faces of peds; 2 percent 
gravel; neutral; clear wavy boundary. 

Bt2—13 to 16 inches; dark brown (10YR 4/3) clay loam; 
weak medium prismatic structure parting to 
moderate medium subangular blocky; friable; few 
fine roots; few distinct dark grayish brown (10YR 
4/2) clay films on faces of peds; 2 percent gravel; 
neutral; clear wavy boundary. 

Bt3—16 to 25 inches; dark brown (10YR 4/3) clay loam; 
weak fine subangular blocky structure; friable; few 
fine roots; few faint dark grayish brown (10YR 4/2) 
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clay films in pores; 2 percent gravel; neutral; clear 
wavy boundary. 

Bk1—25 to 30 inches; light olive brown (2.5Y 5/4) clay 
loam; weak medium subangular blocky structure; 
friable; few fine roots; common light.gray (10YR 7/1) 
lime accumulations; 2 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bk2—30 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; few fine prominent strong brown (7.5 YR 5/6) 
relict iron concentrations; weak medium subangular 
blocky structure; friable; few light gray (10YR 6/1) 
lime accumulations; 3 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 13 to 26 inches 
Thickness of the mollic epipedon: 9 to 16 inches 
Content of rock fragments: 2 to 8 percent, by volume, 
throughout the profile 
Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—clay loam 
Bt horizon: 
Hue—10YR or 2.5Y 
Value—3 or 4 
Chroma—1 to 3 
Texture—clay loam 
Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—clay loam or loam 


168B—Forman clay loam, 2 to 6 percent 
slopes 


Composition 


Forman and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 
Landform: Moraines 


Position on the landform: Summits and back slopes 
Slope range: 2 to 6 percent 


Component Description 


Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 
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Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 


* Parnell and similar soils 
* Buse and similar soils 
* Mehurin and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Fulda Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Slow 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: О to 2 percent 

Taxonomic class: Fine, montmorillonitic, frigid Vertic 
Epiaquolls 


Typical Pedon 


Fulda silty clay, 2,500 feet south and 900 feet east of 
the northwest corner of sec. 35, T. 120 N., R. 45 W.; 
lat. 45 degrees 09 minutes 39 seconds N. and long. 96 
degrees 15 minutes 50 seconds W. 


Ap—0 to 10 inches; black (N 2/0) silty clay, very dark 
gray (N 3/0) dry; weak medium subangular blocky 
structure; friable; few fine roots; neutral; abrupt 
smooth boundary. 

A—10 to 13 inches; black (N 2/0) silty clay, very dark 
gray (N 3/0) dry; weak medium and fine subangular 
blocky structure; firm; few fine roots; slightly 
alkaline; clear wavy boundary. 

Bg1—13 to 21 inches; very dark gray (5Y 3/1) silty clay, 
dark gray (5Υ 4/1) dry; common fine prominent olive 
brown (2.5Y 4/4) iron concentrations; weak medium 
and fine subangular blocky structure; firm; few fine 
roots; slightly alkaline; clear wavy boundary. 

Bg2—21 to 28 inches; olive gray (5Y 4/2) silty clay; 
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common fine prominent light olive brown (2.5Y 5/4) 
iron concentrations; weak medium and fine 
subangular blocky structure; firm; few fine roots; 
slightly effervescent; moderately alkaline; gradual 
wavy boundary. " 

Cgi—28 to 40 inches; olive gray (5Υ 5/2) silty clay; 
common fine prominent light olive brown (2.5Y 5/6) 
iron concentrations; massive; firm; few light gray 
(2.5Y 7/2) gypsum crystals; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

Cg2—40 to 60 inches; olive gray (5Y 5/2) silty clay; 
many fine prominent yellowish brown (10YR 5/6) 
iron concentrations and common fine faint gray (SY 
5/1) iron depletions; massive; firm; few light gray 
(2.5Y 7/2) gypsum crystals; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 

Depth to carbonates: 20 to 42 inches 
Thickness of the mollic epipedon: 12 to 24 inches 
Content of rock fragments: None 
Ap horizon: 

Hue—10YR to 5Y or neutral 

Value—2 or 3 

Chroma—O or 1 

Texture—silty clay 
A horizon: 

Hue—10YR to 5Y or neutral 

Value—2 or 3 

Chroma—0 or 1 

Texture—silty clay 
Bg horizon: 

Hue—2.5Y or 5Y 

Value—3 to 5 

Chroma—1 or 2 

Texture—silty clay, silty clay loam, or clay 
Cg horizon: 

Hue—2.5Y or 5Y 

Value—5 or 6 

Chroma—1 or 2 

Texture—silty clay or silty clay loam 


210—Fulda silty clay 


Composition 
Fulda and similar soils: About 65 percent 
Inclusions: About 35 percent 
Setting 
Landform: Drainageways and flats 
Slope range: 0 to 2 percent 
Component Description 
Surface layer texture: Silty clay 
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Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 1 to 3 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Colvin and similar soils 
* Dovray and similar soils 
* Oldham and similar soils 
* Perella and similar soils 
* Sinai and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 


Glencoe Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Moderately slow or moderate 

Landform: Moraines 

Parent material: Alluvium and till 

Slope range: О to 1 percent 

Taxonomic class: Fine-loamy, mixed, mesic Cumulic 
Endoaquolis 


Typical Pedon 


Glencoe silty clay loam, 1,100 feet west and 200 feet 
south of the northeast corner of sec. 27, T. 116 N., R. 
44 W.; lat. 44 degrees 50 minutes 01 second N. and 
long. 96 degrees 08 minutes 15 seconds W. 


Αρ--0 to 12 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium and 
fine subangular blocky structure; friable; common 
fine roots; 1 percent gravel; neutral; abrupt smooth 
boundary. 

А1—12 to 21 inches; black (N 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak medium and fine 
subangular blocky structure; friable; common fine 
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roots; 1 percent gravel; neutral; clear wavy 
boundary. 

A2—21 to 40 inches; very dark gray (N 3/0) silty clay 
loam, dark gray (N 4/0) dry; few fine prominent 
strong brown (7.5 YR 5/6) iron concentrations; weak 
medium prismatic structure parting to moderate fine 
subangular blocky; friable; common fine roots; few 
black (N 2/0) organic coatings on faces of peds; 1 
percent gravel; neutral; clear wavy boundary. 

2Bg1—40 to 50 inches; olive gray (БҮ 4/2) clay loam; 
few fine faint olive gray (BY 5/2) iron depletions and 
common fine prominent yellowish brown (10YR 5/6) 
iron concentrations; weak medium and moderate 
fine subangular blocky structure; friable; few fine 
roots; few very dark grayish brown (2.5Y 3/2) 
organic coatings on faces of peds; 1 percent gravel; 
slightly alkaline; clear wavy boundary. 

2Bg2—50 to 55 inches; dark gray (5Y 4/1) loam; 
common fine distinct olive gray (bY 5/2) iron 
depletions and common fine prominent yellowish 
brown (10YR 5/6) iron concentrations; weak 
medium subangular blocky structure; friable; few 
fine roots; few yellowish red (5ΥΗ 4/6) iron masses; 
2 percent gravel; slightly alkaline; gradual wavy 
boundary. 

2Cg—55 to 60 inches; olive gray (5Y 5/2) loam; many 
medium prominent strong brown (7.5YR 5/6) iron 
concentrations; massive; friable; few yellowish red 
(SYR 4/6) iron masses; 2 percent gravel; slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 30 to 60 inches 
Thickness of the mollic epipedon: 24 to 46 inches 


Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma— or 1 
Texture—silty clay loam 
Content of rock fragments—none 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma—O ог 1 
Texture—silty clay loam or clay loam 
Content of rock fragments—none 


2Bg horizon: 
Hue—2.5Y or 5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture—clay loam, loam, or silty clay loam 
Content of rock fragments—O to 5 percent 
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2Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 
Content of rock fragments—2 to 8 percent 


114—Glencoe silty clay loam 


Composition 


Glencoe and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 


Landform: Depressions 
Slope range: 0 to 1 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium and till 

Flooding: None 

Available water capacity to 60 inches or root-limiting 
layer: About 11.4 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Harps and similar soils 

* Normania and similar soils 
* Rolfe and similar soils 

* Seaforth and similar soils 
* Webster and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


1051—Glencoe silty clay loam, ponded 


Composition 


Glencoe and similar soils: About 85 percent 
Inclusions: About 15 percent 


43 


Setting 
Landform: Depressions 
Slope range: 0 to 1 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium and till 

Flooding: None 

Available water capacity to 60 inches or root-limiting 
layer: About 11.6 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Harps and similar soils 
* Rolfe and similar soils 
* Webster and similar soils 


Glyndon Series 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 

Permeability: Upper part—moderate; lower part— 
moderately rapid 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 0 to 2 percent 

Taxonomic class: Coarse-silty, frigid Aeric Calciaquolls 


Typical Pedon 


Glyndon silt loam, 150 feet north and 200 feet east of 
the southwest corner of sec. 33, Т. 120 N., R. 45 W.; 
lat. 45 degrees 09 minutes 13 seconds N. and long. 96 
degrees 18 minutes 24 seconds W. 


Ap—0 to 10 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; common fine roots; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bk1—10 to 18 inches; dark grayish brown (10YR 4/2) 
silt loam; weak medium and fine subangular blocky 
structure; friable; few fine roots; few light gray 
(10YR 7/2) lime accumulations; few light brownish 
gray (10YR 6/2) gypsum crystals; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bk2—18 to 32 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam; common fine prominent yellowish 
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brown (10YR 5/6) iron concentrations and few fine 
distinct grayish brown (2.5Y 5/9) iron depletions; 
weak medium subangular blocky structure; friable; 
few fine roots; few light brownish gray (2.5Y 6/2) 
lime accumulations; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

C—32 to 60 inches; yellowish brown (10YR 5/4) very 
fine sandy loam; many fine prominent yellowish 
brown (10YR 5/8) iron concentrations and grayish 
brown (2.5Y 5/2) iron depletions; massive; friable; 
slightly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: None 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—silt loam 


Bk horizon: 
Hue—10YR to 5Y 
Value—4 to 7 
Chroma—1 to 4 
Texture—silt loam or very fine sandy loam 


C horizon: 
Hue—10YR to 5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—very fine sandy loam, silt loam, or very 
fine sand 


60—Glyndon silt loam 


Composition 


Glyndon and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Knolls 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 1.5 to 3.0 feet | 

Available water capacity to 60 inches or root-limiting 
layer: About 10.8 inches 


A typical soil series description with range in 
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characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part ΙΙ of this publication. 


Inclusions 


° Perella and similar soils 
* Colvin and similar soils 

* Hantho and similar soils 
* Bearden and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Hamerly Series 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 

Permeability: Upper part—moderate; lower part— 
moderate or moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 3 percent 

Taxonomic class: Fine-loamy, frigid Aeric Calciaquolls 


Typical Pedon 


Hamerly loam, 900 feet south and 1,200 feet east of the 
northwest corner of sec. 28, T. 120 N., R. 46 W.; lat. 45 
degrees 10 minutes 37 seconds N. and long. 96 
degrees 25 minutes 50 seconds W. 


Ap—0 to 9 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak medium and fine 
subangular blocky structure; friable; common fine 
roots; 3 percent gravel; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Bk1—9 to 19 inches; grayish brown (2.5Y 5/2) loam; 
weak medium and fine subangular blocky structure; 
friable; few fine roots; common light gray (2.5Y 7/2) 
lime accumulations; 3 percent gravel; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk2—19 to 29 inches; light olive brown (2.5Y 5/4) loam; 
weak medium and fine subangular blocky structure; 
friable; few fine roots; common light gray (2.5Y 7/2) 
lime accumulations; 3 percent gravel; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk3—29 to 60 inches; light olive brown (2.5Y 5/4) loam; 
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common fine distinct light olive brown (2.5Y 5/6) 
iron concentrations and few fine distinct grayish 
brown (2.5Y 5/2) iron depletions; weak coarse and 
medium subangular blocky structure; friable; few 
light brownish gray (2.5Y 6/2) lime accumulations; 
few yellowish red (5ΥΗ 4/6) iron masses; 3 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 

Thickness of the mollic epipedon: 7 to 16 inches 

Content of rock fragments: 1 to 10 percent, by volume, 
throughout the profile 


Ap horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


Bk horizon: 
Hue—10YR to 5Y 
Value—3 to 7 
Chroma—1 to 4 
Texture—loam or clay loam 


184—Hamerly loam 


Composition 
Hamerly and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Knolls 
Slope range: 1 to 3 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2 to 4 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.5 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 
* Vallers and similar soils 
* Buse and similar soils 
* Esmond and similar soils 
* Svea and similar soils 
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Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 


Hamlet Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part —moderate; lower part— 
moderate or moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 4 percent 

Taxonomic class: Fine-loamy, mixed Aquic Haploborolls 


Typical Pedon 


Hamlet loam, 1 to 4 percent slopes, 1,200 feet north 
and 400 feet west of the southeast corner of sec. 24, T. 
117 N., R. 46 W.; lat. 44 degrees 55 minutes 27 
seconds N. and long. 96 degrees 21 minutes 17 
seconds W. 


Ap—O to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; 1 
percent gravel; neutral; abrupt smooth boundary. 

Bw1—-10 to 14 inches; dark yellowish brown (10YR 3/4) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; 1 percent gravel; neutral; 
clear wavy boundary. 

Bw2—14 to 22 inches; dark yellowish brown (10YR 4/4) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; 1 percent gravel; neutral; 
clear wavy boundary. 

Bw3—22 to 33 inches; dark yellowish brown (10YR 4/4) 
loam; few fine distinct yellowish brown (10YR 5/6) 
iron concentrations; weak medium subangular 
blocky structure; friable; few fine roots; few 
yellowish red (5ΥΗ 5/8) iron masses; 3 percent 
gravel; slightly alkaline; clear wavy boundary. 

Bk—33 to 38 inches; olive brown (2.5Y 4/3) foam; few 
fine distinct yellowish brown (10YR 5/6) iron 
concentrations; weak medium subangular blocky 
structure; friable; common light gray (10YR 7/1) 
lime accumulations; few yellowish red (BYR 5/8) 
iron masses; 3 percent gravel; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C—38 to 60 inches; light olive brown (2.5Y 5/4) loam; 
common fine distinct grayish brown (2.5Y 5/2) iron 
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depletions and few fine prominent yellowish brown 
(10YR 5/6) iron concentrations; massive; friable; 
few yellowish red (5YR 5/8) iron masses; 3 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 16 to 35 inches 

Thickness of the mollic epipedon: 7 to 16 inches 

Content of rock fragments: 1 to 7 percent, by volume, 
throughout the profile 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 4 
Chroma—2 to 4 
Texture—loam 


Bk horizon: 
Hue—2.5Yor 5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam 


C horizon: 
Hue—2.5Y or БҮ 
Value—4 to 6 
Chroma—2 to 6 
Texture—loam 


748B—Hamlet loam, 1 to 4 percent slopes 


Composition 


Hamlet and similar soils: About 70 percent 
Inclusions: About 30 percent 


Setting 
Landform: Moraines 
Position on the landform: Summits and back slopes 
Slope range: 1 to 4 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 3 to 5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.5 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
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section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Buse and similar soils 

* Lakepark and similar soils 
* Parnell and similar soils 

* Svea and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Hantho Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 1 to 3 percent 

Taxonomic class: Coarse-silty, mixed Pachic Udic 
Haploborolls 


Typical Pedon 


Hantho silt loam, 100 feet east and 300 feet north of the 
southwest corner of sec. 1, T. 119 N., R. 44 W.; lat. 45 
degrees 08 minutes 21 seconds N. and long. 96 
degrees 14 minutes 55 seconds W. 


Ap—O to 10 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak medium subangular 
blocky structure parting to weak fine granular; 
friable; common fine roots; neutral; abrupt smooth 
boundary. 

Bw1—10 to 16 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
weak medium and fine subangular blocky structure; 
friable; few fine roots; slightly alkaline; clear wavy 
boundary. 

Bw2—16 to 22 inches; dark brown (10YR 3/3) silt loam, 
dark brown (10YR 4/3) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
slightly alkaline; clear wavy boundary. 

Bk1—22 to 28 inches; grayish brown (2.5Y 5/2) silt 
loam; weak medium subangular blocky structure; 
friable; few fine roots; many light gray (2.5Y 7/2) 
lime accumulations; violently effervescent; 
moderately alkaline; clear wavy boundary. 


Lac qui Parle County, Minnesota—Part | 


ВК2—28 to 36 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam; few fine distinct grayish brown 
(2.5Y 5/2) iron depletions and few fine prominent 
yellowish brown (10YR 5/6) iron concentrations; 
weak medium subangular blocky structure; friable; 
few fine roots; few light brownish gray (2.5Y 6/2) 
lime accumulations; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

C1—36 to 47 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam; common fine distinct grayish 
brown (2.5Y 5/2) iron depletions and common fine 
prominent yellowish brown (10YR 5/6) iron 
concentrations; massive; friable; few fine roots; few 
light brownish gray (2.5Y 6/2) lime accumulations; 
few dark reddish brown (БҮН 2.5/2) iron masses; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 

C2—47 to 60 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam; many fine distinct grayish brown 
(2.5Y 5/2) iron depletions and many fine prominent 
yellowish brown (10YR 5/6) iron concentrations; 
massive; friable; few light brownish gray (2.5Y 6/2) 
lime accumulations; few dark reddish brown (5YR 
2.5/2) iron masses; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 32 inches 
Thickness of the mollic epipedon: 16 to 24 inches 
Content of rock fragments: None 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—silt loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 or 4 
Chroma—2 or 3 
Texture—very fine sandy loam or silt 
loam 


Bk horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—very fine sandy loam or silt 
loam 


C horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—very fine sandy loam or silt 
loam 
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497—Hantho silt loam 


Composition 


Hantho and similar soils: About 70 percent 
Inclusions: About 30 percent 


Setting 
Landform: Flats 
Slope range: 1 to 3 percent 


Component Description 


Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 3 to 5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 12.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Perella and similar soils 
» Quam and similar soils 

* Glyndon and similar soils 
* Rothsay and similar soils 
* Waubay and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Harps Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 0 to 1 percent 

Taxonomic class: Fine-loamy, mesic Typic Calciaquolls 


Typical Pedon 


Harps loam, in an area of Harps-Glencoe-Seaforth 
complex, 1,900 feet east and 150 feet north of the 
southwest corner of sec. 16, T. 116 N., R. 42 W.; lat. 44 
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degrees 50 minutes 57 seconds М. and long. 96 

degrees 55 minutes 18 seconds W. 

Ар—0 to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine and very fine subangular 
blocky structure; friable; common fine roots; 1 
percent gravel; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

Ak—9 to 16 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium and fine subangular 
blocky structure; friable; common fine roots; 
common gray (10YR 5/1) lime accumulations; 1 
percent gravel; violently effervescent; moderately 
alkaline; clear wavy boundary. 

Bkg1—16 to 21 inches; grayish brown (2.5Y 5/2) loam; 
few fine faint dark grayish brown (2.5Y 4/2) iron 
depletions; weak medium and fine subangular 
blocky structure; friable; few fine roots; common 
light brownish gray (2.5Y 6/2) lime accumulations; 1 
percent gravel; violently effervescent; moderately 
alkaline; clear wavy boundary. 

Bkg2—21 to 27 inches; grayish brown (2.5Y 5/2) loam; 
few fine faint dark grayish brown (2.5Y 4/2) iron 
depletions and few fine prominent light olive brown 
(2.5Y 5/6) iron concentrations; weak medium and 
fine subangular blocky structure; friable; few fine 
roots; few light brownish gray (2.5Y 6/2) lime 
accumulations; 1 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bkg3—27 to 38 inches; grayish brown (2.5Y 5/2) loam; 
few fine faint dark grayish brown (2.5Y 4/2) iron 
depletions and few fine prominent light olive brown 
(2.5Y 5/6) iron concentrations; weak coarse and 
medium subangular blocky structure; friable; few 
light brownish gray (2.5Y 6/2) lime accumulations; 
few yellowish red (5ΥΗ 4/6) iron masses; 1 percent 
gravel; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

Cg1—38 to 52 inches; grayish brown (2.5Y 5/2) loam; 
common fine faint dark grayish brown (2.5Y 4/2) 
iron depletions and common fine prominent 
yellowish brown (10YR 5/6) iron concentrations; 
massive; friable; few light brownish gray (2.5Y 6/2) 
lime accumulations; few grayish brown (2.5Y 5/2) 
gypsum crystals; common yellowish red (5YR 4/6) 
iron masses; 1 percent gravel; strongly 
effervescent; moderately alKaline; clear wavy 
boundary. 

Cg2—52 to 60 inches; grayish brown (2.5Y 5/2) loam; 
many fine faint dark grayish brown (2.5Y 4/2) iron 
depletions and many fine prominent yellowish brown 
(10YR 5/6) iron concentrations; massive; friable; 
few light brownish gray (2.5Y 6/2) lime 
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accumulations; many strong brown (7.5YR 4/6) iron 
masses; 1 percent gravel; slightly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 

Thickness of the mollic epipedon: 12 to 24 inches 

Content of rock fragments: 1 to 5 percent, by volume, 
throughout the profile 


Ap horizon: 
Hue—10YR or neutral 
Value—2 or 3 
Chroma—0 or 1 
Texture—loam 


Ak horizon: 
Hue—10YR or neutral 
Value—2 or 3 
Chroma—0 or 1 
Texture—loam 


Bkg horizon: 
Hue—10YR to 5Y 
Value—5 or 6 
Chroma—1 or 2 
Texture—clay loam or loam 


1108—Harps-Glencoe-Seaforth complex 


Composition 
Harps and similar soils: About 35 percent 
Glencoe and similar soils: About 25 percent 
Seaforth and similar soils: About 20 percent 
Inclusions: About 20 percent 


Setting 
Landform: Harps—rims of depressions and flats; 
Glencoe—depressions; Seaforth—knolls (fig. 1-4) 
Slope range: Harps—O to 1 percent; Glencoe—O to 1 
percent; Seaforth—1 to 3 percent 


Component Description 
Harps 
Surface layer texture: Loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Poorly drained 
Dominant parent material: Till 
Flooding: None 
Depth to the water table: 1 to 3 feet 
Available water capacity to 60 inches or root-limiting 
layer: About 11.1 inches 


Glencoe 

Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Very poorly drained 
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Figure 1-4.—Ап area of Harps-Glencoe-Seaforth complex. The Glencoe soil is in the ponded depression, the Harps soil is on the rim of the 
depression and on flats, and the Seaforth soil is on knolls. 


Dominant parent material: Alluvium and till 

Flooding: None 

Available water capacity to 60 inches or root-limiting 
layer: About 11.1 inches 


Seaforth 

Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 3 to 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.8 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 


section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


inclusions 


* Normania and similar soils 
* Rolfe and similar soils 

* Ves and similar soils 

* Webster and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 
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* Agronomy section 


Hawick Series 


Depth class: Very deep 

Drainage class: Excessively drained 

Permeability: Rapid or very rapid 

Landform: Moraines 

Parent material: Glacial outwash 

Slope range: 6 to 12 percent 

Taxonomic class: Sandy, mixed, mesic Entic Hapludolls 


Typical Pedon 


Hawick gravelly sandy loam, in an area of Storden- 
Hawick-Ves complex, 6 to 12 percent slopes, eroded, 
2,500 feet south and 1,100 feet east of the northwest 
corner of sec. 20, T. 117 N., R. 43 W.; lat. 44 degrees 
55 minutes 42 seconds N. and long. 96 degrees 04 
minutes 45 seconds W. 


Ap—0 to 9 inches; very dark gray (10YR 3/1) gravelly 
sandy loam, dark gray (10YR 4/1) dry; weak 
medium subangular blocky structure; friable; few 
fine roots; 15 percent gravel; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Bw—-9 to 20 inches; dark brown (10YR 4/3) gravelly 
loamy sand; weak coarse subangular blocky 
structure; very friable; few fine roots; 25 percent 
gravel; strongly effervescent; moderately alkaline; 
gradual smooth boundary. 

C1—20 to 30 inches; dark brown (10YR 4/3) gravelly 
sand; single grain; loose; 30 percent gravel; 
strongly effervescent; moderately alkaline; gradual 
smooth boundary. 

C2—30 to 60 inches; yellowish brown (10YR 5/4) 
gravelly sand; single grain; loose; 34 percent gravel: 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 20 inches 
Thickness of the mollic epipedon: 7 to 14 inches 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—gravelly sandy loam 
Content of rock fragments—3 to 25 percent 


Bw horizon: 
Hue—10YR 
Value—3 or 4 
Chroma—3s or 4 
Texture—loamy sand, sand, or the gravelly analogs 
of these textures 
Content of rock fragments—3 to 25 percent 
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C horizon: 
Hue—10YR 
Value—3 to 6 
Chroma—2 to 6 
Texture—coarse sand, sand, or the gravelly analogs 
of these textures 
Content of rock fragments—3 to 35 percent 


Heimdal Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 2 to 18 percent 

Taxonomic class: Coarse-loamy, mixed Udic 
Haploborolls 


Typical Pedon 


Heimdal loam, in an area of Esmond-Heimdal complex, 
2 to 6 percent slopes, 350 feet east and 1,400 feet 
south of the northwest corner of sec. 19, T. 119 N., R. 
45 W.; lat. 45 degrees 06 minutes 22 seconds N. and 
long. 96 degrees 21 minutes 07 seconds W. 


Ap— 0 to 9 inches; very dark gray (10 YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
3 percent gravel; neutral; abrupt smooth boundary. 

Bw1—9 to 19 inches; dark brown (10YR 4/3) sandy 
loam; weak medium subangular blocky structure; 
friable; few fine roots; 3 percent gravel; slightly 
alkaline; clear wavy boundary. 

Bw2—19 to 25 inches; dark yellowish brown (10YR 4/4) 
loam; weak medium and fine subangular blocky 
structure; friable; few fine roots; few yellowish red 
(5YR 4/6) iron masses; 3 percent gravel; slightly 
alkaline; clear wavy boundary. 

Bk—25 to 35 inches; grayish brown (2.5Y 5/2) loam; 
weak medium subangular blocky structure; friable; 
few fine roots; common light brownish gray (2.5Y 
6/2) lime accumulations; few yellowish red (SYR 
4/6) iron masses; 4 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C—35 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; few light brownish gray (2.5Y 6/2) 
lime accumulations; few yellowish red (BYR 5/6) 
iron masses; 3 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 12 to 26 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
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Content of rock fragments: 1 to 10 percent, by volume, concentrations and few fine faint grayish brown 
throughout the profile (2.5Y 5/2) iron depletions; weak medium and fine 
Ap horizon: subangular blocky structure; friable; few fine roots; 
Hue—10YR 1 percent gravel; slightly alkaline; clear wavy 
Value—2 or 3 boundary. ` 
Chroma—1 Bkg—37 to 60 inches; grayish brown (2.5Y 5/9) loam; 
Texture—loam common fine distinct light olive brown (2.5Y 5/4) 
Bw horizon: iron concentrations and few fine distinct gray (БҮ 
Hue-—10YR or 2.5Y 5/1) iron depletions; weak medium subangular 
Value—2 to 5 blocky structure; friable; few light brownish gray 
Chroma—2 to 4 (2.5Y 6/2) lime accumulations; 1 percent gravel; 
Texture—loam or sandy loam strongly effervescent; moderately alkaline. 
Bk horizon: Range in Characteristics 
Hue—2.5Y Depth to carbonates: 25 to 50 inches 
Value—4 or 5 Thickness of the mollic epipedon: 24 to 36 inches 


Chroma—2 to 4 


8 Ap horizon: 
Texture—stratified loam and sandy loam 


Hue—10YR to 5Y or neutral 


C horizon: Value—2 or 3 
Hue—2.5Y Сһгота—0 or 1 
Value—4 or 5 Texture—loam 
Chroma—2 to 4 Content of rock fragments—O0 to 5 percent 
Texture—stratified loam and sandy loam A horizon: 
Hue—10YR to 5Y or neutral 
Lakepark Series Value—2 or 3 
Сһгота—0 or 1 
Depth class: Very deep Texture—loam, clay loam, or silty clay loam 
Drainage class: Poorly drained Content of rock fragments—O to 5 percent 
Permeability: Moderately slow Bg horizon: 
Landform: Moraines Hue—2.5Y or 5Y 
Parent material: Alluvium and till Value—4 ог 5 


Slope range: 1 to 3 percent 
Taxonomic class: Fine-loamy, mixed, frigid Cumulic 


Chroma—1 or 2 
Texture—loam or clay loam 


Endoaquolls Content of rock fragments—O to 5 percent 
Typical Pedon Bkg horizon: 
Lakepark loam, 200 feet south and 300 feet east of the Hue—2.5Y or 5Y 
northwest corner of sec. 28, T. 120 N., R. 46 W.; lat. 45 Value—4 to 6 
degrees 10 minutes 57 seconds N. and long. 96 Chroma—1 or 2 
degrees 26 minutes 01 second W. Texture—ioam or clay loam 
Ap—O to 10 inches; black (10YR 2/1) loam, very dark Content of rock fragments—2 to 8 percent 


gray (10YR 3/1) dry; weak fine subangular blocky 
structure; friable; few fine roots; slightly alkaline; 
abrupt smooth boundary. 1938—Lakepark loam 

А1—10 to 19 inches; black (10YR 2/1) loam, very dark Composition 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
slightly alkaline; clear wavy boundary. 


Lakepark and similar soils: About 70 percent 
Inclusions: About 30 percent 


A2—19 to 26 inches; very dark gray (10YR 3/1) loam, Setting 

dark gray (10YR 4/1) dry; weak medium and fine Landform: Drainageways 

subangular blocky structure; friable; few fine roots; Slope range: 1 to 3 percent 

slightly alkaline; clear wavy boundary. 2n 
Bg—26 to 37 inches; dark grayish brown (2.5Y 4/2) Component Description 


loam; few fine distinct olive brown (2.5Y 4/4) iron Surface layer texture: Loam 


52 


Depth class: Very deep (тоге than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Alluvium or colluvium and till 

Flooding: None 

Depth to the water table: 1 to 3 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.9 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part 1! of this publication. 


Inclusions 


* Darnen and similar soils 
* Hamerly and similar soils 
* Parnell and similar soils 
* Vallers and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part {1 of this publication: 


* Agronomy section 


Lamoure Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderately slow or moderate 

Landform: Flood plains 

Parent material: Alluvium 

Slope range: О to 2 percent 

Taxonomic class: Fine-silty, mixed (calcareous), frigid 
Cumulic Endoaquolls 


Typical Pedon 


Lamoure silty clay loam, occasionally flooded, 80 feet 
south and 700 feet east of the northwest corner of sec. 
3, T. 118 N., R. 46 W.; lat. 45 degrees 03 minutes 56 
seconds N. and long. 96 degrees 24 minutes 41 
seconds W. 


Αρ--0 to 9 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
strongly effervescent; moderately alkaline; abrupt 
smooth boundary. 

A1—9 to 33 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
and fine subangular blocky structure; friable; 
few fine roots; strongly effervescent; moderately 
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alkaline; gradual smooth boundary. 

A2—33 to 44 inches; black (БҮ 2.5/1) silty clay loam, 
very dark gray (5Y 3/1) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
strongly effervescent; moderately alkaline; gradual 
smooth boundary. 

A3—44 to 55 inches; very dark gray (5Y 3/1) silty clay 
loam, dark gray (5Y 4/1) dry; weak medium 
subangular blocky structure; friable; strongly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

Cg—55 to 60 inches; dark grayish brown (2.5Y 4/2) 
loam; few fine prominent dark yellowish brown 
(10YR 4/6) iron concentrations; massive; friable; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 10 inches 
Thickness of the mollic epipedon: 24 to more than 60 
inches 
Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma—O or 1 
Texture—silty clay loam 
Content of rock fragments—none 
A horizon: 
Hue—i0YR to 5Y or neutral 
Value—2 or 3 
Chroma—O ог 1 
Texture—silty clay loam ог silt loam 
Content of rock fragments—none 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—2 to 6 
Chroma—1 or 2 
Texture—silty clay loam, silt loam, or loam 
Content of rock fragments—O to З percent 


418—Lamoure silty clay loam, occasionally 
flooded 
Composition 
Lamoure and similar soils: About 75 percent 
Inclusions: About 25 percent 
Setting 
Landform: Flood plains 
Slope range: 0 to 2 percent 
Component Description 


Surface layer texture: Silty clay loam 
Depth class: Very deep (more than 60 inches) 
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Drainage class: Poorly drained 

Dominant parent material: Alluvium 

Frequency of flooding: Occasional 

Seasonal high water table: At the surface to 1.5 feet 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 11.3 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* La Prairie and similar soils 
* Marysland and similar soils 
* Rauville and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Langhei Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate or moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 6 to 18 percent 

Taxonomic class: Fine-loamy, mixed, frigid Typic 
Eutrochrepts 


Typical Pedon 


Langhei loam, 12 to 18 percent slopes, eroded, 1,700 
feet east and 600 feet north of the southwest corner of 
sec. 18, T. 119 N., R. 43 W.; lat. 45 degrees 06 
minutes 44 seconds N. and long. 96 degrees 05 
minutes 50 seconds W. 


Ар—0 to 6 inches; dark grayish brown (2.5Y 4/2) loam, 
light brownish gray (2.5Y 6/2) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
common mixing of olive brown (2.5Y 4/4) subsoil 
material; 5 percent gravel; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Βκ--6 to 16 inches; olive brown (2.5Y 4/4) loam; few 
fine prominent yellowish brown (10YR 5/6) relict 
iron concentrations; weak medium subangular 
blocky structure; friable; few fine roots; few light 
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brownish gray (2.5Y 6/2) lime accumulations; 5 
percent gravel; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C—16 to 60 inches; olive brown (2.5Y 4/4) loam; 
common fine prominent yellowish brown (10YR 5/6) 
relict iron concentrations and few fine distinct 
grayish brown (2.5Y 5/2) relict iron depletions; 
massive; friable; few light brownish gray (2.5Y 6/2) 
lime accumulations; 5 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Content of rock fragments: 2 to 10 percent, by volume, 
throughout the profile 


Ap horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma-—1 or 2 
Texture—loam 


Bk horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 
C horizon: 
Hue—2.5Y 
Value—4 to 7 
Chroma—2 to 4 
Texture—loam or clay loam 


220D2—Langhei loam, 12 to 18 percent 
slopes, eroded 


Composition 


Langhei and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Moraines 


Position on the landform: Back slopes and shoulders 
Slope range: 12 to 18 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 


A typical soil series description with range in 
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characteristics is included, їп alphabetical order, їп this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 
* Lakepark and similar soils 
* Lamoure and similar soils 
* Barnes and similar soils 
* Buse and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


942C2—Langhei-Barnes complex, 6 to 12 
percent slopes, eroded 


Composition 
Langhei and similar soils: About 55 percent 
Barnes and similar soils: About 30 percent 
Inclusions: About 15 percent 


Setting 
Landform: Moraines 
Position on the landform: Langhei—shoulders; Barnes— 
summits and back slopes 
Slope range: 6 to 12 percent 


Component Description 


Langhei 

Suríace layer texiure: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.3 inches 


Barnes 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth 1ο the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 


A typical soil series description with range in 
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characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


* Lakepark and similar soils 
* Darnen and similar soils 
* Svea and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


La Prairie Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Flood plains 

Parent material: Alluvium 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-loamy, mixed Cumulic Udic 
Haploborolls 


Typical Pedon 


La Prairie loam, occasionally flooded, 100 feet east and 
1,650 feet south of the northwest corner of sec. 10, T. 
118 N., R. 46 W.; lat. 45 degrees 02 minutes 48 
seconds N. and long. 96 degrees 24 minutes 51 
seconds W. 


Αρ--0 to 9 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Ai—9 to 18 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
slightly effervescent; moderately alkaline; gradual 
smooth boundary. 

A2—18 to 38 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; strongly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

Bw—38 to 50 inches; dark brown (10YR 3/3) loam, dark 
brown (10YR 4/3) dry; weak medium subangular 
blocky structure; friable; few fine roots; strongly 
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effervescent; moderately alkaline; gradual smooth 
boundary. 

C—50 to 60 inches; dark brown (10YR 4/9) loam; few 
fine distinct yellowish brown (10YR 5/4) iron 
concentrations; massive; friable; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 30 inches 
Thickness of the mollic epipedon: 24 to 54 inches 


Ap horizon: 
Hue—10YR or neutral 
Value—2 or 3 
Chroma—O or 1 
Texture—loam 
Content of rock fragments—O percent 


A horizon: 
Hue—10YR or neutral 
Value—2 or 3 
Сһгота—0 or 1 
Texture—loam or silt loam 
Content of rock fragments—O percent 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 4 
Chroma—1 to 3 
Texture—loam or silt loam 
Content of rock fragments—O percent 


C horizon: 
Hue—10YR to 5Y 
Value—3 to 5 
Chroma—1 to 4 
Texture—loam or silt loam 
Content of rock fragments—O to 3 percent 


51—La Prairie loam, occasionally flooded 


Composition 


La Prairie and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flood plains 
Slope range: 0 to 2 percent 


Component ΕΗ 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Moderately well drained 
Dominant parent material: Alluvium 

Frequency of flooding: Occasional 

Depth to the water table: 3.5 to 6.0 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 11.5 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


* Lamoure and similar soils 
* Rauville and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Malachy Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderate or moderately 
rapid; lower part—rapid 

Landform: Outwash plains 

Parent material: Glacial outwash 

Slope range: О to 3 percent 

Taxonomic class: Coarse-loamy, mixed Pachic Udic 
Haploborolls 


Typical Pedon 


Malachy loam, 200 feet south and 300 feet east of the 
northwest corner of sec. 5, T. 119 N., R. 46 W.; lat. 45 
degrees 09 minutes 09 seconds N. and long. 96 
degrees 26 minutes 56 seconds W. 


Ap—O to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

A—10 to 18 inches; very dark grayish brown (10YR 3/2) 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak medium subangular blocky structure; friable; 
few fine roots; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

Bki—18 to 25 inches; dark yellowish brown (10YR 4/4) 
sandy loam; few fine faint dark brown (7.5YR 4/4) 
iron concentrations; weak medium subangular 
blocky structure; friable; few fine roots; few light 
brownish gray (10YR 6/2) lime accumulations; 
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strongly effervescent; moderately alkaline; gradual 
smooth boundary. 

Bk2—25 to 30 inches; brown (10YR 5/3) sandy loam; 
few fine distinct dark brown (7.5YR 4/4) iron 
concentrations; weak medium subangular blocky 
structure; friable; few fine roots; few grayish brown 
(10YR 5/2) lime accumulations; strongly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

2Bk3—30 to 40 inches; brown (10YR 5/3) loamy sand; 
common fine distinct dark brown (7.5YR 4/4) iron 
concentrations; weak medium subangular blocky 
structure; very friable; few grayish brown (10YR 5/2) 
lime accumulations; strongly effervescent; 
moderately alkaline; gradual smooth boundary. 

2C—40 to 60 inches; yellowish brown (10YR 5/4) loamy 
sand; many fine prominent yellowish brown (10YR 
5/8) iron concentrations and many fine distinct gray 
(10YR 5/1) iron depletions; massive; very friable; 
common yellowish red (5YR 4/6) iron masses; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 10 inches 
Thickness of the mollic epipedon: 16 to 24 inches 
Depth to sand and gravel: 24 to 40 inches 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 
Content of rock fragments—O to 10 percent 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam or sandy loam 
Content of rock fragments—O0 to 10 percent 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—3 to 6 
Chroma—2 to 4 
Texture—loam, sandy loam, or fine sandy loam 
Content of rock fragments—O0 to 10 percent 


2Bk horizon: 
Hue—10YR or 2.5Y 
Value—3 to 6 
Chroma—2 to 4 
Texture—loamy sand, loamy fine sand, or fine sand 
Content of rock fragments—0 to 16 percent 
2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
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Chroma—2 to 6 

Texture—loamy coarse sand, loamy sand, gravelly 
loamy sand, or sand 

Content of rock fragments—O to 16 percent 


347—Malachy loam 


Composition 


Malachy and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Knolls and flats 
Slope range: 0 to 3 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 3 to 5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.4 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Marysland and similar soils 
• Embden and similar soils 

* Spottswood and similar soils 
* Sverdrup and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ll of this publication: 


* Agronomy section 


Marysland Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderate; lower part—rapid 
Landform: Outwash plains 

Parent material: Glacial outwash 

Slope range: О to 2 percent 
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Taxonomic class: Fine-loamy over sandy or sandy- 
skeletal, frigid Typic Calciaquolls 


Typical Pedon 


Marysland loam, 300 feet north and 1,000 feet east of 
the southwest corner of sec. 35, T. 116 N., R. 46 W.; 
lat. 44 degrees 48 minutes 21 seconds N. and long. 96 
degrees 22 minutes 43 seconds W. 


Ap—0 to 9 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; common fine 
roots; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

Ak—9 to 17 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
few gray (10YR 5/1) lime accumulations; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bkg—17 to 25 inches; very dark gray (N 3/0) loam; 
common fine distinct light olive brown (2.5Y 5/4) 
iron concentrations; weak fine subangular blocky 
structure; friable; few fine roots; few light brownish 
gray (2.5Y 6/2) lime accumulations; few dark brown 
(7.5YR 3/2) iron masses; violently effervescent; 
moderately alkaline; clear wavy boundary. 

2Cg—25 to 60 inches; grayish brown (2.5Y 5/2) gravelly 
coarse sand; common fine prominent yellowish 
brown (10YR 5/6) iron concentrations; single grain; 
loose; few light brownish gray (2.5Y 6/2) carbonate 
coatings on rock fragments; 17 percent gravel; 
slightly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the mollic epipedon: 7 to 30 inches 
Depth to sand and gravel: 20 to 40 inches 


Ap horizon: 

Hue—10YR to 5Y or neutral 

Value—2 or 3 

Сһгота—0 or 1 

Texture—loam 

Content of rock fragments—O to З percent 
Ak horizon: 

Hue—10YR to 5Y 

Value—2 or 3 

Chroma—1 

Texture—loam 

Content of rock fragments—O0 to З percent 
Bkg horizon: 

Hue—10YR to 5Y or neutral 

Value—3 to 6 

Chroma—O0 to 2 

Texture—loam or clay loam 
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Content of rock fragments—O0 to 7 percent 
2Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—sand, coarse sand, loamy sand, or the 
gravelly analogs of these textures 
Content of rock fragments—7 to 35 percent 


246—Marysland loam 


Composition 


Marysland and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 
Landform: Outwash plains, flats, and drainageways 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 1.0 to 2.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.3 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Egeland and similar soils 
* Forada and similar soils 
* Malachy and similar soils 


Major Uses of the Unit 


• Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Mcintosh Series 


Depth class: Very deep 
Drainage class: Somewhat poorly drained 
Permeability: Moderately slow or moderate 
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Landform: Lake plains 

Parent material: Glaciolacustrine deposits and till 
Slope range: 1 to 3 percent 

Taxonomic class: Fine-silty, frigid Aquic Calciborolls 


Typical Pedon 


Mclntosh silt loam, 600 feet north and 30 feet east of 
the southwest corner of sec. 2, Т. 119 N., R. 45 W.,; lat. 
45 degrees 08 minutes 23 seconds N. and long. 96 
degrees 16 minutes 00 seconds W. 


Ap—0 to 9 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
strongly effervescent; moderately alkaline; abrupt 
smooth boundary. 

ВК1—9 to 19 inches; olive brown (2.5Y 4/4) silt loam; 
weak medium subangular blocky structure; friable; 
few fine roots; common grayish brown (2.5Y 5/2) 
lime accumulations; violently effervescent; 
moderately alkaline; gradual smooth boundary. 

Bk2—19 to 27 inches; light olive brown (2.5Y 5/4) silt 
loam; weak medium subangular blocky structure; 
friable; few fine roots; common light brownish gray 
(2.5Y 6/2) lime accumulations; violently 
effervescent; moderately alkaline; gradual smooth 
boundary. 

Bk3—27 to 30 inches; light olive brown (2.5Y 5/4) silt 
loam; few fine distinct grayish brown (2.5Y 5/2) iron 
depletions and few fine distinct light olive brown 
(2.5Y 5/6) iron concentrations; weak medium 
subangular blocky structure; friable; few fine roots; 
common light brownish gray (2.5Y 6/2) lime 
accumulations; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

2Bk4—30 to 43 inches; olive brown (2.5Y 4/4) loam; 
few fine distinct grayish brown (2.5Y 5/2) iron 
depletions and common fine distinct light olive 
brown (2.5Y 5/6) iron concentrations; weak medium 
subangular blocky structure; friable; common light 
brownish gray (2.5Y 6/2) lime accumulations; few 
yellowish red (SYR 4/6) iron masses; 5 percent 
gravel; strongly effervescent; moderately alkaline; 
gradual smooth boundary. 

2Bk5—43 to 55 inches; olive brown (2.5Y 4/4) loam; 
common fine distinct grayish brown (2.5Y 5/2) iron 
depletions and common fine prominent yellowish 
brown (10YR 5/6) iron concentrations; weak 
medium subangular blocky structure; friable; 
common light brownish gray (2.5Y 6/2) lime 
accumulations; few yellowish red (BYR 4/6) iron 
masses; 3 percent gravel; strongly effervescent; 
moderately alkaline; gradual smooth boundary. 

2C—55 to 60 inches; olive brown (2.5Y 4/4) loam; 
common fine distinct grayish brown (2.5Y 5/2) iron 
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depletions and common fine prominent yellowish 
brown (10YR 5/6) iron concentrations; massive; 
friable; few grayish brown (2.5Y 5/2) lime 
accumulations; few yellowish red (5ΥΗ 4/6) iron 
masses; 3 percent gravel; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the mollic epipedon: 7 to 16 inches 
Depth to till: 24 to 40 inches 


Ap horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 or 2 
Texture—silt loam 
Content of rock fragments—none 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—1 to 4 
Texture—silt loam or silty clay loam 
Content of rock fragments—none 


2Bk horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—3 or 4 
Texture—loam or clay loam 
Content of rock fragments—2 to 7 percent 


2C horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—3 to 6 
Texture—loam or clay loam 
Content of rock fragments—2 to 7 percent 


108—Mclintosh silt loam 


Composition 


Mcintosh and similar soils: About 80 percent 
Inclusions: About 20 percent 


Setting 


Landform: Knolls 
Slope range: 1 to 3 percent 


Component Description 


Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Glaciolacustrine deposits and 
till 

Flooding: None 
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Depth to the water table: 2 to 4 feet 
Available water capacity to 60 inches or root-limiting 
layer: About 10.9 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


° Perella and similar soils 
* Colvin and similar soils 
* Bearden and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
e Pasture 


For general and detailed information concerning 
these uses, see Part 1! of this publication: 


* Agronomy section 


Mehurin Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately slow or slow; 
lower part—moderately slow or moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 0 to 2 percent 

Taxonomic class: Fine, montmorillonitic Aquertic 
Argiborolls 


Typical Pedon 


Mehurin clay loam, 0 to 2 percent slopes, 300 feet east 
and 300 feet north of the southwest corner of sec. 33, 
T. 118 N., R. 46 W.; lat. 44 degrees 58 minutes 50 
seconds N. and long. 96 degrees 26 minutes 00 
seconds W. 


Ap—0 to 9 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; few fine roots; 1 percent 
gravel; neutral; abrupt smooth boundary. 

Bt1—9 to 14 inches; dark brown (10YR 3/3) clay Ιόαπι, 
dark brown (10YR 4/3) dry; few fine distinct dark 
yellowish brown (10YR 4/6) iron concentrations; 
weak medium prismatic structure parting to 
moderate medium subangular blocky; firm; few fine 
roots; common distinct very dark grayish brown 
(10YR 3/2) clay films on faces of peds; 1 percent 
gravel; neutral; clear wavy boundary. 

Bt2—14 to 21 inches; dark brown (10YR 4/3) clay loam; 
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common fine distinct dark yellowish brown (10YR 
4/6) iron concentrations and few fine distinct grayish 
brown (2.5Y 5/2) iron depletions; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; firm; few fine roots; common 
distinct dark brown (10YR 3/3) clay films on faces of 
peds; 1 percent gravel; neutral; clear wavy 
boundary. 

Bk1—21 to 29 inches; olive brown (2.5Y 4/4) clay loam; 
common fine prominent yellowish brown (10YR 5/6) 
iron concentrations and common fine distinct 
grayish brown (2.5Y 5/2) iron depletions; weak 
medium subangular blocky structure; friable; few 
fine roots; common light brownish gray (2.5Y 6/2) 
lime accumulations; 2 percent gravel; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk2—29 to 60 inches; olive brown (2.5Y 4/4) clay loam; 
many fine prominent yellowish brown (10YR 5/6) 
iron concentrations and gray (БҮ 5/1) iron 
depletions; weak coarse and medium subangular 
blocky structure; friable; few light brownish gray 
(2.5Y 6/2) lime accumulations; few yellowish red 
(SYR 4/6) iron masses; З percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 36 inches 
Thickness of the mollic epipedon: 8 to 16 inches 
Content of rock fragments: 1 to 3 percent, by volume, 
throughout the profile 
Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—clay loam 
Bt horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—clay loam, silty clay, or clay 
Bk horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—clay loam or loam 


769A—Mehurin clay loam, 0 to 2 percent 
slopes 
Composition 


Mehurin and similar soils: About 75 percent 
Inclusions: About 25 percent 
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Setting 
Landform: Flats 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2 to 4 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 
• Forman and similar soils 
* Hamerly and similar soils 
* Parnell and similar soils 
* Svea and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 


769B—Mehurin clay loam, 2 to 6 percent 
slopes 


Composition 


Mehurin and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Moraines 
Position on the landform: Summits and back slopes 
Slope range: 2 to 6 percent 


Component Description 


Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Moderately well drained 
Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2 to 4 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part 11 of this publication. 


Inclusions 
* Forman and similar soils 
* Hamerly and similar soils 
* Parnell and similar soils 
* Svea and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 


Normania Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 3 percent 

Taxonomic class: Fine-loamy, mixed, mesic Aquic 
Hapludolls 


Typical Pedon 


Normania clay loam, 100 feet west and 100 feet north 
of the southeast corner of sec. 32, T. 116 N., R. 44 W.; 
lat. 44 degrees 48 minutes 19 seconds N. and long. 96 
degrees 10 minutes 32 seconds W. 


Αρ--0 to 11 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; 3 
percent gravel; neutral; abrupt smooth boundary. 

AB—11 to 14 inches; very dark gray (10YR 3/1) clay 
loam, dark gray (10YR 4/1) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
few dark grayish brown (2.5Y 4/2) wormcasts; 3 
percent gravel; neutral; clear smooth boundary. 

Bw1—14 to 20 inches; dark grayish brown (2.5Y 4/2) 
clay loam; few fine distinct olive brown (2.5Y 4/4) 
iron concentrations; weak medium subangular 
blocky structure; friable; few fine roots; 3 percent 
gravel; neutral; clear smooth boundary. 

Bw2—20 to 23 inches; olive brown (2.5Y 4/4) clay loam; 
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few fine faint light olive brown (2.5Y 5/4) iron 
concentrations and few fine distinct dark grayish 
brown (2.5Y 4/2) iron depletions; weak medium 
subangular blocky structure; friable; few fine roots; 
3 percent gravel; slightly alkaline; clear smooth 
boundary. 

Bk1—23 to 28 inches; olive brown (2.5Y 4/4) loam; 
common fine distinct light olive brown (2.5Y 5/6) 
iron concentrations and few fine distinct grayish 
brown (2.5Y 5/2) iron depletions; weak medium 
subangular blocky structure; friable; few fine roots; 
few light brownish gray (2.5Y 6/2) lime 
accumulations; 3 percent gravel; slightly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

ВК2—28 to 48 inches; olive brown (2.5Y 4/4) loam; 
common fine distinct light olive brown (2.5Y 5/6) 
iron concentrations and common fine distinct 
grayish brown (2.5Y 5/2) iron depletions; weak 
medium subangular blocky structure; friable; 
common light brownish gray (2.5Y 6/2) lime 
accumulations; 3 percent gravel; strongly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

C—48 to 60 inches; olive brown (2.5Y 4/4) loam; many 
fine distinct light olive brown (2.5Y 5/6) iron 
concentrations and common fine prominent gray 
(5Y 5/1) iron depletions; massive; friable; few light 
brownish gray (2.5Y 6/2) lime accumulations; few 
yellowish red (5YR 4/6) iron masses; 3 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 30 inches 

Thickness of the mollic epipedon: 10 to 20 inches 

Content of rock fragments: 3 to 7 percent, by volume, 
throughout the profile 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—clay loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 or 4 
Chroma—2 to 4 
Texture—clay loam or loam 


Bk horizon: 
Hue—2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—loam or clay loam 
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446—Normania clay loam 


Composition 


Normania and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Flats 
Slope range: 1 to 3 percent 


Component Description 


Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.3 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part ΙΙ of this publication. 


Inclusions 


* Glencoe and similar soils 
* Webster and similar soils 
* Seaforth and similar soils 
* Ves and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Oldham Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Slow or moderately slow 

Landform: Moraines and glacial lake plains 

Parent material: Alluvium and till 

Slope range: О to 1 percent 

Taxonomic class: Fine, montmorillonitic (calcareous), 
frigid Vertic Epiaquolls 


Typical Pedon 


Oldham silty clay, 1,500 feet north and 200 feet east of 
the southwest corner of sec. 26, T. 117 N., R. 46 W.; 
lat. 44 degrees 54 minutes 38 seconds N. and long. 96 
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degrees 23 minutes 36 seconds W. 


Ар—0 to 10 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; common fine roots; few 
shell fragments; strongly effervescent; slightly 
alkaline; abrupt smooth boundary. 

A—10 to 17 inches; black (N 2/0) silty clay, very dark 
gray (N 3/0) dry; weak medium and fine subangular 
blocky structure; friable; few fine roots; few shell 
fragments; strongly effervescent; slightly alkaline; 
clear wavy boundary. 

Bg1—17 to 25 inches; very dark gray (М 3/0) silty clay, 
dark gray (М 4/0) dry; common fine distinct dark 
grayish brown (2.5Y 4/2) iron depletions; weak 
medium and fine subangular blocky structure; 
friable; few fine roots; few shell fragments; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bg2—25 to 34 inches; very dark gray (5Y 3/1) silty clay, 
dark gray (БҮ 4/1) dry; common fine faint olive gray 
(БҮ 4/2) iron depletions; weak medium and fine 
subangular blocky structure; friable; few shell 
fragments; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

Bg3—34 to 55 inches; very dark gray (5Y 3/1) silty clay, 
dark gray (5Y 4/1) dry; common fine faint olive gray 
(БҮ 4/2) iron depletions; weak medium prismatic 
structure parting to weak fine subangular blocky; 
friable; few shell fragments; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

2Cg—55 to 60 inches; olive gray (БҮ 4/2) clay loam; 
common fine prominent light olive brown (2.5Y 5/6) 
iron concentrations; massive; friable; 1 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: О to 10 inches 
Thickness of the mollic epipedon: 24 to 60 inches 
Depth to till: 40 to 60 inches 


Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Сһгота—0 or 1 
Texture—silty clay 
Content of rock fragments—none 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma—o or 1 
Texture—silty clay 
Content of rock fragments—none 


Bg horizon: 
Hue—10YR to 5Y or neutral 
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Value—2 or 3 
Chroma—O or 1 
Texture—silty clay or silty clay loam 
Content of rock fragments—none 
Cg horizon: 
Hue—2.5Y or 5Y 
Value—3 to 5 
Chroma—1 or 2 
Texture—clay loam or silty clay loam 
Content of rock fragments—O0 to З percent 


276—Oldham silty clay 


Composition 


Oldham and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 


Landform: Depressions 
Slope range: 0 to 1 percent 


Component Description 


Surface layer texture: Silty clay 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium and till 

Flooding: None 

Available water capacity to 60 inches or root-limiting 
layer: About 10 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 
* Colvin and similar soils 
* Dovray and similar soils 
* Fulda and similar soils 
* Bigstone and similar soils 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Parle Series 


Depth class: Very deep 
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Drainage class: Poorly drained 

Permeability: Upper part—moderately slow or moderate; 
lower part—moderate to rapid 

Landform: Moraines 

Parent material: Glaciolacustrine deposits 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-loamy, mixed (calcareous), frigid 
Cumulic Endoaquolls 


Typical Pedon 


Parle clay loam, 2,000 feet east and 250 feet north of 
the southwest corner of sec. 4, T. 117 N., R. 43 W.; lat. 
44 degrees 57 minutes 57 seconds N. and long. 96 
degrees 03 minutes 18 seconds W. 


Αρ--0 to 9 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; common fine 
roots; slightly effervescent; slightly alkaline; abrupt 
smooth boundary. 

A1—9 to 17 inches; very dark gray (5Y 3/1) clay loam, 
dark gray (BY 4/1) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
2 percent gravel; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

A2—17 to 26 inches; very dark grayish brown (2.5Y 
3/2) clay loam, dark grayish brown (2.5Y 4/2) dry; 
weak medium subangular blocky structure; friable; 
few fine roots; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

Bkg1—26 to 34 inches; grayish brown (2.5Y 5/2) loam; 
common fine faint dark grayish brown (2.5Y 4/2) 
iron depletions and few fine prominent light olive 
brown (2.5Y 5/6) iron concentrations; weak coarse 
subangular blocky structure; friable; few fine roots; 
few light brownish gray (2.5Y 6/2) lime 
accumulations; violently effervescent; moderately 
alkaline; clear wavy boundary. 

Bkg2—34 to 42 inches; grayish brown (2.5Y 5/2) loam; 
many fine prominent light olive brown (2.5Y 5/6) 
and few fine prominent yellowish brown (10YR 5/8) 
iron concentrations; weak coarse subangular blocky 
structure; friable; few light brownish gray (2.5Y 6/2) 
lime accumulations; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

Bkg3—42 to 50 inches; grayish brown (2.5Y 5/2) fine 
sandy loam; few fine faint dark grayish brown (2.5Y 
4/2) iron depletions and few fine prominent light 
olive brown (2.5Y 5/6) iron concentrations; weak 
coarse subangular blocky structure; friable; few light 
brownish gray (2.5Y 6/2) lime accumulations; 
slightly effervescent; slightly alkaline; clear smooth 
boundary. 

2Cg—50 to 60 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand; many fine prominent yellowish 
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brown (10YR 5/8) iron concentrations and few fine 
faint grayish brown (2.5Y 5/2) iron depletions; single 
grain; loose; few black (10YR 2/1) iron masses; 
slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonales: О to 10 inches 
Thickness of the mollic epipedon: 24 to 46 inches 


Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma— or 1 
Texture—clay loam 
Content of rock fragments—O0 to 2 percent 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Сһгота—0 to 2 
Texture—clay loam, loam, or silt loam 
Content of rock fragments—0 to 2 percent 


Bkg horizon: 
Hue—2.5Y or 5Y 
Value—3 to 6 
Chroma—1 or 2 
Texture—clay loam, loam, silt loam, silty clay loam, 
fine sandy loam, or sandy loam 
Content of rock fragments—O to 2 percent 


2Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture—loamy fine sand, loamy sand, fine sandy 
loam, sandy loam, or loam 
Content of rock fragments—O0 to 10 percent 


1222—Parle clay loam 


Composition 


Parle and similar soils: About 80 percent 
Inclusions: About 20 percent 


Setting 


Landform: Drainageways and flats 
Slope range: О to 2 percent 


Component Description 


Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits and 
till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


inclusions 


* Bigstone and similar soils 
* Hamerly and similar soils 
* Vallers and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Parnell Series 


Depth class: Very deep 

Drainage class: Very poorly drained and poorly drained 

Permeability: Slow 

Landform: Moraines and glacial lake plains 

Parent material: Colluvium and till 

Slope range: О to 2 percent 

Taxonomic class: Fine, montmorillonitic, frigid Vertic 
Argiaquolls 


Typical Pedon 


Parnell silty clay loam, depressional, 2,000 feet south 
and 2,600 feet west of the northeast corner of sec. 7, T. 
119 N., R. 45 W.; lat. 45 degrees 07 minutes 52 
seconds N. and long. 96 degrees 20 minutes 18 
seconds W. 


Αρ--0 to 10 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure parting to weak fine 
granular; friable; common fine roots; slightly acid; 
abrupt smooth boundary. 

A—10 to 18 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium and 
fine subangular blocky structure; friable; few fine 
roots; few very dark gray (10YR 3/1) silt coatings on 
faces of peds; slightly acid; clear wavy boundary. 

Btg1—18 to 27 inches; very dark grayish brown (10YR 
3/2) silty clay, dark grayish brown (10YR 4/2) dry; 
few fine prominent yellowish brown (10YR 5/6) iron 
concentrations; weak medium prismatic structure 
parting to moderate fine subangular blocky; friable; 
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few fine roots; common distinct very dark brown 
(10YR 2/2) clay films on faces of peds; few 
yellowish red (5YR 5/6) iron masses; slightly acid; 
clear wavy boundary. 

Btg2—27 to 38 inches; dark grayish brown (2.5Y 4/2) 
silty clay; common fine prominent strong brown 
(7.5 YR 5/8) iron concentrations and few fine faint 
grayish brown (2.5Y 5/2) iron depletions; weak 
medium prismatic structure parting to moderate fine 
subangular blocky; friable; few fine roots; common 
distinct very dark grayish brown (10YR 3/2) clay 
films on faces of peds; slightly acid; clear wavy 
boundary. 

Btg3—38 to 60 inches; olive gray (БҮ 4/2) silty clay 
loam; common fine prominent yellowish brown 
(10YR 5/8) iron concentrations and common fine 
faint olive gray (5Y 5/2) iron depletions; weak 
medium and fine subangular blocky structure; 
friable; few faint very dark grayish brown (2.5Y 3/2) 
clay films on faces of peds; few dark brown (7.5YR 
3/2) iron masses; neutral. 


Range in Characteristics 


Depth to carbonates: 35 to more than 60 inches 
Thickness of the mollic epipedon: 24 to 60 inches 


Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma—0 ог 1 
Texture—silty clay loam 
Content of rock fragments—none 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma—0 or 1 
Texture—silty clay loam 
Content of rock fragments—none 


Btg horizon: 
Hue—10YR to 5Y 
Value—2 to 4 
Chroma—1 or 2 
Texture—silty clay, silty clay loam, clay loam, or 
loam 
Content of rock fragments—O0 to З percent 


34—Parnell silty clay loam, depressional 


Composition 


Parnell and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 
Landform: Depressions 
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Slope range: 0 to 1 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium and till 

Flooding: None 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Hamerly and similar soils 
* Lakepark and similar soils 
* Vallers and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


680—Parnell silty clay loam 


Composition 
Parnell and similar soils: About 80 percent 
Inclusions: About 20 percent 


Setting 
Landform: Drainageways 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Alluvium or colluvium and till 

Flooding: None 

Depth to the water table: 1 to 3 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 
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Inclusions 


* Forman and similar soils 
* Lakepark and similar soils 
* Vallers and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Perella Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderately slow or moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 0 to 1 percent 

Taxonomic class: Fine-silty, mixed, frigid Typic 
Endoaquolls 


Typical Pedon 


Perella silty clay loam, 2,700 feet east and 500 feet 
north of the southwest corner of sec. 32, T. 120 N., R. 
44 W.; lat. 45 degrees 09 minutes 14 seconds N. and 
long. 96 degrees 12 minutes 53 seconds W. 


Αρ--0 to 8 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
neutral; abrupt smooth boundary. 

A—8 to 16 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; weak medium and 
fine subangular blocky structure; friable; few fine 
roots; neutral; clear wavy boundary. 

Bg—16 to 25 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam; common fine prominent yellowish brown 
(10YR 5/6) iron concentrations; weak medium 
subangular blocky structure; friable; few fine roots; 
slightly alkaline; clear wavy boundary. 

Bkg—25 to 30 inches; grayish brown (2.5Y 5/2) silty 
clay loam; few fine prominent light olive brown (2.5Y 
5/6) iron concentrations; weak medium subangular 
blocky structure; friable; few fine roots; few light 
brownish gray (2.5Y 6/2) lime accumulations; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

Cg1—30 to 35 inches; light olive brown (2.5Y 5/4) silt 
loam; few fine distinct light olive brown (2.5Y 5/6) 
iron concentrations; massive; friable; few fine roots; 
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strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

Cg2—35 to 60 inches; light olive brown (2.5Y 5/4) silty 
clay loam; common fine distinct light olive brown 
(2.5Y 5/6) iron concentrations and grayish brown 
(2.5Y 5/2) iron depletions; massive; friable; few fine 
roots; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 16 to 36 inches 
Thickness of the mollic epipedon: 10 to 24 inches 
Content of rock fragments: None 
Ap horizon: 
Hue—10YR to 5Y 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam 


A horizon: 
Hue—10YR to 5Y 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam 


Bg horizon: 

Hue—10YR to 5Y or neutral 

Value—2 to 4 

Chroma—0 to 3 

Texture—silty clay loam or silt loam 
Bkg horizon: 

Hue—10YR to 5Y or neutral 

Value—2 to 5 

Chroma—0 to З 

Texture—silty clay loam or silt loam 
Cg horizon: 

Hue—2.5Y or 5Y 

Value—4 to 6 

Chroma—1 to 4 

Texture—silty clay loam or silt loam 


434—Perella silty clay loam 


Composition 
Perella and similar soils: About 75 percent 
Inclusions: About 25 percent 
Setting 
Landform: Drainageways and flats 
Slope range: 0 to 1 percent 
Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 
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Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.6 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


* Bearden and similar soils 
* Colvin and similar soils 

* Dovray and similar soils 
* Fulda and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part li of this publication: 
* Agronomy section 


1013—Pits, quarry 


Composition 


Pits: 95 percent 
Inclusions: About 5 percent 


Component Description 


Surface material: Unweathered bedrock 
Flooding: None 
Depth to the water table: More than 6 feet 


Inclusions 
* Yellowbank and similar soils 


Poinsett Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 1 to 6 percent 

Taxonomic class: Fine-silty, mixed Udic Haploborolls 


Typical Pedon 


Poinsett silty clay loam, 1 to 4 percent slopes, 2,500 
feet south and 75 feet west of the northeast corner of 
sec. 27, T. 120 N., R. 45 W.; lat. 45 degrees 10 
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minutes 29 seconds N. and long. 96 degrees 16 
minutes 07 seconds W. 


Ар—0 to 8 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; friable; common fine 
roots; neutral; abrupt smooth boundary. 

A—8 to 12 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; weak fine 
subangular blocky structure; friable; common fine 
roots; neutral; clear wavy boundary. 

Bw1—12 to 15 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; weak fine subangular blocky structure; friable; 
common fine roots; neutral; gradual wavy boundary. 

Bw2—15 to 20 inches; dark grayish brown (10YR 4/2) 
silty clay loam; weak medium subangular blocky 
structure; friable; few fine roots; slightly alkaline; 
clear wavy boundary. 

Bk1—20 to 26 inches; dark grayish brown (2.5Y 4/2) silt 
loam; weak fine subangular blocky structure; friable; 
few light brownish gray (2.5Y 6/2) lime 
accumulations; violently effervescent; moderately 
alkaline; clear wavy boundary. 

Bk2—26 to 36 inches; light olive brown (2.5Y 5/4) silt 
loam; weak medium subangular blocky structure; 
friable; few light brownish gray (2.5Y 6/2) lime 
accumulations; few grayish brown (2.5Y 5/2) 
gypsum crystals; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C—36 to 60 inches; olive brown (2.5Y 4/4) silt loam; 
few fine prominent light gray (10YR 6/1) relict iron 
depletions and few fine distinct light olive brown 
(2.5Y 5/6) relict iron concentrations; massive; 
friable; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 15 to 30 inches 
Thickness of the mollic epipedon: 8 to 16 inches 
Content of rock fragments: None 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 4 
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Chroma—1 to 4 

Texture—silty clay loam or silt loam 
Bk horizon: 

Hue—2.5Y or 10YR 

Value—4 to 6 

Chroma—2 to 4 

Texture—silt loam or silty clay loam 
C horizon: 

Hue—2.5Y 

Value—4 to 6 

Chroma—2 to 4 

Texture—silt loam or silty clay loam 


284B—Poinsett silty clay loam, 1 to 4 
percent slopes 


Composition 


Poinsett and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Collapsed lake plain 
Position on the landform: Summits and back slopes 
Slope range: 1 to 4 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


° Parnell and similar soils 
° Perella and similar soils 
* Buse and similar soils 

* Waubay and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


68 


741B—Poinsett-Buse complex, 2 to 6 
percent slopes 


Composition 
Poinsett and similar soils: About 45 percent 
Buse and similar soils: About 30 percent 
Inclusions: About 25 percent 


Setting 


Landform: Moraines 

Position оп the landform: Poinsett—summits and back 
slopes; Buse—shoulders 

Slope range: Poinsett—2 to 6 percent; Buse—3 to 6 
percent 


Component Description 


Poinsett 

Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.8 inches 


Buse 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 


° Parnell and similar soils 
° Perella and similar soils 
* Waubay and similar soils 
* Zell and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
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Quam Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Moderately slow 

Landform: Moraines 

Parent material: Alluvium 

Slope range: О to 1 percent 

Taxonomic class: Fine-silty, mixed, frigid Cumulic 
Endoaquolls 


Typical Pedon 


Quam silty clay loam, 150 feet north and 150 feet west 
of the southeast corner of sec. 23, T. 117 N., R. 43 W.; 
lat. 44 degrees 55 minutes 16 seconds N. and long. 96 
degrees 00 minutes 08 seconds W. 


Ар—0 to 9 inches; black (N 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak fine granular structure; 
friable; common fine roots; neutral; abrupt smooth 
boundary. 

A1—9 to 36 inches; black (N 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak fine subangular blocky 
structure; friable; few fine roots; slightly alkaline; 
clear smooth boundary. 

A2—36 to 54 inches; very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR 4/1) dry; few fine 
distinct very dark grayish brown (2.5Y 3/2) iron 
depletions; weak fine subangular blocky structure; 
friable; few fine roots; slightly alkaline; clear wavy 
boundary. 

Cg—54 to 60 inches; olive gray (БҮ 5/2) silty clay loam; 
common fine distinct olive (BY 5/4) and few fine 
prominent dark brown (7.5 YR 4/4) iron 
concentrations; massive; friable; few light gray (2.5Y 
7/2) lime accumulations; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 60 inches 
Thickness of the mollic epipedon: 24 to 60 inches 
Depth to till: 38 to more than 60 inches 


Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 
Chroma—O ог 1 
Texture—silty clay loam 
Content of rock fragments—none 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Сһгота—0 or 1 
Texture—silty clay loam or silt loam 
Content of rock fragments—none 
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Cg horizon: 
Ние—2.5Ү or 5Y 
Value — or 5 
Chroma—1 or 2 
Texture—silty clay loam, silt loam, or clay loam 
Content of rock fragments—O0 to 7 percent 


344—Quanm silty clay loam 


Composition 


Quam and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 


Landform: Depressions 
Slope range: 0 to 1 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium and till 

Flooding: None 

Available water capacity to 60 inches or root-limiting 
layer: About 11.3 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


* Bigstone and similar soils 
* Parle and similar soils 

* Vallers and similar soils 

* Parnell and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part I! of this publication: 
* Agronomy section 


Rauville Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Upper part—moderate or moderately slow; 
lower part—moderately rapid 
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Landform: Flood plains 

Parent material: Alluvium 

Slope range: О to 1 percent 

Taxonomic class: Fine-silty, mixed (calcareous), frigid 
Cumulic Endoaquolls 


Typical Pedon 


Rauville silty clay loam, frequently flooded, 100 feet 
south and 700 feet east of the northwest corner of sec. 
4, T. 118 N., R. 46 W.; lat. 45 degrees 03 minutes 09 
seconds N. and long. 96 degrees 25 minutes 06 
seconds W. 


A1—0 to 10 inches; black (N 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak medium subangular 
blocky structure; friable; common fine roots; few 
shell fragments; strongly effervescent; moderately 
alkaline; gradual smooth boundary. 

A2—10 to 36 inches; black (БҮ 2.5/1) silty clay loam, 
very dark gray (БҮ 3/1) dry; weak coarse 
subangular blocky structure; friable; few fine roots; 
few shell fragments; strongly effervescent; 
moderately alkaline; gradual smooth 
boundary. 

A3—36 to 42 inches; very dark gray (БҮ 3/1) silty clay 
loam, dark gray (5Y 4/1) dry; weak coarse 
subangular blocky structure; friable; few fine roots; 
few shell fragments; strongly effervescent; 
moderately alkaline; gradual smooth 
boundary. 

Cg—42 to 60 inches; dark gray (5Y 4/1) silty clay loam; 
common fine prominent olive brown (2.5Y 4/4) iron 
concentrations; massive; friable; few shell 
fragments; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: Саісагеоиѕ throughout the profile 

Thickness of the mollic epipedon: 24 to more than 60 
inches 

Content of rock fragments: None 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Сһгота—0 to 2 
Texture—silty clay loam 


Cg horizon: 
Hue—10YR to БҮ or neutral 
Value—4 or 5 
Chroma—90 to 2 
Texture—silty clay loam, silt loam, clay loam, or 
loam 
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450—Rauville silty clay loam, frequently 
flooded 


Composition 


Rauville and similar soils: About 70 percent 
Inclusions: About 30 percent 


Setting 
Landform: Flood plains 
Slope range: 0 to 1 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium 

Frequency of flooding: Frequent 

Available water capacity to 60 inches or root-limiting 
layer: About 11.9 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part I! of this publication. 


Inclusions 


* Bigstone and similar soils 
* Darnen and similar soils 

* Lamoure and similar soils 
* La Prairie and similar soils 


Rolfe Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Slow 

Landform: Moraines 

Parent material: Alluvium and till 

Slope range: О to 1 percent 

Taxonomic class: Fine, montmorillonitic, mesic Vertic 
Argialbolls 


Typical Pedon 


Rolfe silt loam, 300 feet north and 1,200 feet west of 
the southeast corner of sec. 34, T. 116 N., R. 44 W.; 
lat. 44 degrees 48 minutes 21 seconds N. and long. 96 
degrees 08 minutes 20 seconds W. 


Ар—0 to 10 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; common fine 
roots; neutral; abrupt smooth boundary. 

A—10 to 15 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak medium subangular 
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blocky structure; friable; few fine roots; neutral; 
clear wavy boundary. 

E—15 to 22 inches; dark gray (10YR 4/1) silt loam; 
weak medium platy structure parting to weak fine 
subangular blocky; friable; few fine roots; common 
gray (10YR 5/1) silt coatings on faces of peds; 
neutral; clear wavy boundary. 

Btg1—22 to 28 inches; very dark gray (5Y 3/1) silty 
clay, dark gray (5Y 4/1) dry; few fine prominent 
yellowish brown (10YR 5/6) iron concentrations; 
weak medium prismatic structure parting to 
moderate fine subangular blocky; firm; few fine 
roots; common distinct very dark gray (10YR 3/1) 
clay films on faces of peds; few strong brown 
(7.5YR 5/6) iron masses; neutral; clear wavy 
boundary. 

Btg2—28 to 34 inches; olive gray (5Y 4/2) clay; few fine 
distinct grayish brown (2.5Y 5/2) iron depletions; 
weak medium prismatic structure parting to 
moderate fine subangular blocky; firm; few fine 
roots; common distinct very dark grayish brown 
(10YR 3/2) clay films on faces of peds; common 
strong brown (7.5YR 5/6) iron masses; neutral; 
clear wavy boundary. 

2Btg3—34 to 50 inches; olive gray (5Y 5/2) clay loam; 
common fine prominent yellowish brown (10YR 5/6) 
iron concentrations; weak medium subangular 
blocky structure; friable; few fine roots; common 
faint very dark grayish brown (2.5Y 3/2) clay films 
on faces of peds; many yellowish red (5YR 4/6) iron 
masses; 3 percent gravel; neutral; gradual wavy 
boundary. 

2Cg—50 to 60 inches; olive gray (5Y 5/2) clay loam; 
common fine prominent yellowish brown (10YR 5/6) 
iron concentrations; massive; friable; many 
yellowish red (5YR 4/6) iron masses; 3 percent 
gravel: slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 42 to more than 60 inches 
Thickness of the mollic epipedon: 10 to 24 inches 
Depth to till: 28 to more than 60 inches 
Ap horizon: 

Hue—10YR 

Value—2 or 3 

Chroma—1 

Texture—silt loam 

Content of rock fragments—O0 to З percent 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—silt loam 
Content of rock fragments—O to З percent 


Lac qui Рапе County, Minnesota—Part | 


E horizon: 
Hue—10YR 
Value—4 to 6 
Chroma—1 
Texture—silt loam 
Content of rock fragments—O0 to З percent 


Big horizon: 
Hue—10YR to 5Y 
Value—3 to 6 
Chroma—1 or 2 
Texture—silty clay or clay 
Content of rock fragments—O to З percent 


2Btg horizon: 
Hue—10YR to 5Y 
Value—3 to 6 
Chroma—1 or 2 
Texture—clay loam 
Content of rock fragments—1 to 7 percent 


2Cg horizon: 
Hue—5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—clay loam or loam 
Content of rock fragments—1 to 7 percent 


219—Rolfe silt loam 


Composition 
Rolfe and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Depressions 
Slope range: 0 to 1 percent 


Component Description 


Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium and till 

Flooding: None 

Available water capacily to 60 inches or root-limiting 
layer: About 10.4 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


* Glencoe and similar soils 
* Harps and similar soils 
* Seaforth and similar soils 
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* Webster and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
. Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Rothsay Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 1 to 6 percent 

Taxonomic class: Coarse-silty, mixed Udic Haploborolls 


Typical Pedon 


Rothsay silt loam, 1 to 4 percent slopes, 600 feet north 
and 75 feet west of the southeast corner of sec. 29, T. 
120 N., R. 44 W.; lat. 45 degrees 10 minutes 10 
seconds N. and long. 96 degrees 11 minutes 11 
seconds W. 


Αρ--0 to 10 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak fine and very fine 
subangular blocky structure; friable; few fine roots; 
neutral; abrupt smooth boundary. 

Bwi—10 to 15 inches; dark brown (10YR 3/3) very fine 
sandy loam, dark brown (10YR 4/3) dry; weak fine 
subangular blocky structure; friable; few fine roots; 
neutral; clear wavy boundary. 

Bw2—15 to 25 inches; dark yellowish brown (10YR 4/4) 
very fine sandy loam; weak fine subangular blocky 
structure; friable; few fine roots; neutral; clear wavy 
boundary. 

Bk—25 to 35 inches; brown (10YR 5/3) very fine sandy 
loam; weak fine subangular blocky structure; very 
friable; few fine roots; few light gray (10YR 7/1) lime 
accumulations; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C—35 to 60 inches; brown (10YR 5/3) silt; common fine 
prominent yellowish brown (10YR 5/8) relict iron 
concentrations; massive; very friable; few light gray 
(10YR 6/1) lime accumulations; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 12 to 30 inches 
Thickness of the mollic epipedon: 8 to 16 inches 
Content of rock fragments: None 
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Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—silt loam 


Bw horizon: 

Hue—10YR 

Value—3 to 5 

Chroma—2 to 4 

Texture—very fine sandy loam, silt loam, or silt 
Bk horizon: 

Hue—10YR 

Value—4 to 6 

Chroma—2 to 4 

Texture—very fine sandy loam, silt loam, or silt 


C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—very fine sandy loam, silt loam, or silt 


290B—Rothsay silt loam, 1 to 4 percent 
slopes 


Composition 


Rothsay and similar soils: About 70 percent 
Inclusions: About 30 percent 


Setting 
Landform: Collapsed lake plain 
Position on the landform: Summits and back slopes 
Slope range: 1 to 4 percent 


Component Description 


Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 12.6 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


inclusions 


* Perella and similar soils 
* Quam and similar soils 
* Hantho and similar soils 
° Zell and similar soils 
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Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Seaforth Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 3 percent 

Taxonomic class: Fine-loamy, mixed, mesic Aquic 
Calciudolls 


Typical Pedon 


Seaforth clay loam, in an area of Harps-Glencoe- 
Seaforth complex, 600 feet east and 200 feet north of 
the southwest corner of sec. 21, T. 116 N., R. 44 W.; 
lat. 44 degrees 50 minutes 04 seconds N. and long. 96 
degrees 10 minutes 19 seconds W. 


Ар—0 to 9 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; 1 
percent gravel; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

Bk1—9 to 14 inches; dark grayish brown (2.5Y 4/2) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; common light brownish gray 
(10YR 6/2) lime accumulations; 2 percent gravel; 
violently effervescent; moderately alkaline; clear 
smooth boundary. 

Bk2—14 to 20 inches; grayish brown (2.5Y 5/2) loam; 
weak medium subangular blocky structure; friable; 
few fine roots; few light brownish gray (10YR 6/2) 
lime accumulations; 3 percent gravel; violently 
effervescent; moderately alkaline; clear smooth 
boundary. 

Bk3—20 to 30 inches; light olive brown (2.5Y 5/4) loam; 
few fine prominent yellowish brown (10YR 5/6) iron 
concentrations; weak medium subangular blocky 
structure; friable; few light gray (10YR 6/2) lime 
accumulations; 3 percent gravel; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C—30 to 60 inches; yellowish brown (2.5Y 5/4) loam; 
few fine distinct grayish brown (2.5Y 5/2) iron 
concentrations; massive; friable; 3 percent gravel; 
strongly effervescent; moderately akaline. 
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Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 

Thickness of the mollic epipedon: 8 to 20 inches 

Content of rock fragments: 3 to 8 percent, by volume, 
throughout the profile 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—clay loam or loam 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—4 or 5 
Chroma—2 to 4 
Texture—loam or clay loam 


423—Seaforth loam 


Composition 
Seaforth and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 


Landform: Knolls 
Slope range: 1 to 3 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 3 to 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.9 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Harps and similar soils 

* Glencoe and similar soils 
* Normania and similar soils 
* Swanlake and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 
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* Agronomy section 


Sinai Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Slow or very slow 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 1 to 6 percent 

Taxonomic class: Fine, montmorillonitic Udertic 
Haploborolls 


Typical Pedon 


Sinai silty clay loam, 1 to 3 percent slopes, 2,300 feet 
west and 1,200 feet south of the northeast corner of 
sec. 28, T. 119 N., R. 44 W.; lat. 45 degrees 05 
minutes 29 seconds N. and long. 96 degrees 10 
minutes 30 seconds W. 


Ap—O to 10 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate fine 
subangular blocky structure; friable; common fine 
roots; neutral; abrupt smooth boundary. 

A—10 to 17 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine 
subangular blocky structure; friable; few fine roots; 
neutral; clear wavy boundary. 

Bw—17 to 24 inches; very dark grayish brown (2.5Y 
3/2) silty clay, dark grayish brown (2.5Y 4/2) dry; 
moderate fine subangular blocky structure; friable; 
few fine roots; common black (10YR 2/1) tongues; 
neutral; clear wavy boundary. 

Bk1—24 to 34 inches; dark grayish brown (2.5Υ 4/2) 
silty clay; few fine faint grayish brown (2.5Y 5/2) 
iron depletions; moderate fine subangular blocky 
structure; friable; few fine roots; few light gray (2.5Y 
7/2) lime accumulations; violently effervescent; 
moderately alkaline; clear wavy boundary. 

Bk2—34 to 60 inches; light olive brown (2.5Y 5/4) silty 
clay; few fine distinct grayish brown (2.5Y 5/2) iron 
depletions and few fine prominent yellowish brown 
(10YR 5/6) iron concentrations; weak medium and 
fine subangular blocky structure; friable; few light 
brownish gray (2.5Y 6/2) lime accumulations; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 17 to 35 inches 
Thickness of the mollic epipedon: 16 to 25 inches 
Content of rock fragments: None 
Ap and A horizons: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
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Texture—silty clay loam or silty clay 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 4 
Chroma—1 to 3 
Texture—silty clay loam or silty clay 


Bk horizon: 
Hue—10YR to 5Y 
Value—3 to 6 
Chroma—1 to 6 
Texture—silty clay loam or silty clay 


212A—Sinai silty clay loam, 1 to 3 percent 


slopes 


Composition 


Sinai and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Flats 
Slope range: 1 to 3 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 3.5 to 5.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.2 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 
this section. Additional information specific to this 
map unit, such as horizon depth and textures, is 
available in the “Soil Properties" section in Part Il 
of this publication. 


inclusions 


* Dovray and similar soils 
* Fulda and similar soils 

* Poinsett and similar soils 
* Waubay and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
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212B—Sinai silty clay, 3 to 6 percent slopes 


Composition 
Sinai and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Flats and side slopes 
Slope range: 3 to 6 percent 


Component Description 


Surface layer texture: Silty clay 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.8 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Dovray and similar soils 
* Fulda and similar soils 

* Poinsett and similar soils 
* Waubay and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Sioux Series 


Depth class: Very deep 

Drainage class: Excessively drained 

Permeability: Rapid or very rapid 

Landform: Outwash plains and moraines 

Parent material: Glacial outwash 

Slope range: 10 to 40 percent 

Taxonomic class: Sandy-skeletal, mixed Udorthentic 
Haploborolls 


Typical Pedon 


Sioux gravelly loam, 12 to 40 percent slopes, 2,600 feet 
north and 1,300 feet west of the southeast corner of 
sec. 20, T. 119 N., R. 46 W.; lat. 45 degrees 06 
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minutes 11 seconds N. and long. 96 degrees 26 
minutes 21 seconds W. 


Ap— to 7 inches; very dark gray (10YR 3/1) gravelly 
loam, dark gray (10YR 4/1) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
20 percent gravel; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

AC—7 to 10 inches; very dark grayish brown (10YR 
3/2) gravelly sandy loam, dark grayish brown (10YR 
4/2) dry; weak coarse subangular blocky structure; 
friable; few fine roots; 25 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C1—10 to 33 inches; dark brown (10YR 4/3) very 
gravelly coarse sand; single grain; loose; few light 
brownish gray (10YR 6/2) carbonate coatings on 
rock fragments; 40 percent gravel; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2—33 to 60 inches; yellowish brown (10YR 5/4) very 
gravelly coarse sand; single grain; loose; common 
strong brown (7.5YR 4/6) iron stains; few light 
brownish gray (10YR 6/2) carbonate coatings on 
rock fragments; 50 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 8 inches 
Thickness of the mollic epipedon: 7 to 14 inches 
Depth to sand and gravel: 6 to 14 inches 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—gravelly loam 
Content of rock fragments—15 to 35 percent 


AC horizon: 

Hue—10YR 

Value—3 or 4 

Chroma—2 or 3 

Texture—sandy loam, loam, or the gravelly 
analogs of these textures 

Content of rock fragments—15 to 35 
percent 


C horizon: 

Hue—10YR or 2.5Y 

Value—4 to 6 

Chroma—2 to 4 

Texture—coarse sand, sand, loamy sand, or the 
very gravelly analogs of these textures 

Content of rock fragments—35 to 65 
percent 
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402F—Sioux gravelly loam, 12 to 40 percent 
slopes 


Composition 


Sioux and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 
Landform: Outwash plains 
Position on the landform: Back slopes and shoulders 
Slope range: 12 to 40 percent 


Component Description 


Surface layer texture: Gravelly loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.5 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


• Lamoure and similar soils 
e Esmond and similar soils 
• Sverdrup and similar soils 


Major Uses of the Unit 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Sisseton Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 6 to 18 percent 

Taxonomic class: Coarse-loamy, mixed, frigid Typic 
Eutrochrepts 


Typical Pedon 


Sisseton loam, in an area of Sisseton-Heimdal complex, 
6 to 12 percent slopes, eroded, 500 feet south and 300 
feet east of the northwest corner of sec. 28, T. 120 N., 
R. 46 W.; lat. 45 degrees 10 minutes 49 seconds N. 
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and long. 96 degrees 26 minutes 01 second W. 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
grayish brown (10YR 5/2) dry; weak medium and 
fine subangular blocky structure; friable; few fine 
roots; mixing of olive brown (2.5Y 4/4) subsoil 
material; 2 percent gravel; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Bki—6 to 20 inches; olive brown (2.5Y 4/4) loam; weak 
medium subangular blocky structure; friable; few 
fine roots; common light brownish gray (2.5Y 6/2) 
lime accumulations; 3 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bk2—20 to 24 inches; light olive brown (2.5Y 5/4) 
sandy loam; weak medium subangular blocky 
structure; very friable; few fine roots; few light 
brownish gray (2.5Y 6/2) lime accumulations; 2 
percent gravel; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C1—24 to 46 inches; light olive brown (2.5Y 5/4) loam; 
common fine prominent yellowish brown (10YR 5/8) 
relict iron concentrations; massive; friable; few light 
brownish gray (2.5Y 6/2) lime accumulations; few 
yellowish red (5ΥΗ 5/8) iron masses; 4 percent 
gravel; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

C2—46 to 60 inches; light olive brown (2.5Y 5/4) sandy 
loam; few fine prominent yellowish brown (10YR 
5/8) relict iron concentrations; massive; very friable; 
2 percent gravel; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 
Depth to carbonates: Calcareous throughout the profile 


Ap horizon: 
Hue—10YR 
Value—2 to 5 
Chroma—2 or 3 
Texture—loam 
Content of rock fragments—1 to 7 percent 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam, sandy loam, or silt loam 
Content of rock fragments—1 to 10 percent 


C horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—stratified loam, sandy loam, or silt loam 
Content of rock fragments—1 to 10 percent 
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396D2—Sisseton loam, 12 to 18 percent 
slopes, eroded 


Composition 


Sisseton and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 
Landform: Moraines 


Position on the landform: Back slopes and shoulders 
Slope range: 12 to 18 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


* Lakepark and similar soils 
* Darnen and similar soils 
* Heimdal and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 1! of this publication: 
* Agronomy section 


777C2—Sisseton-Heimdal complex, 6 to 12 
percent slopes, eroded 


Composition 
Sisseton and similar soils: About 60 percent 
Heimdal and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 
Landform: Moraines 
Position on the landform: Sisseton— shoulders; 
Heimdal—summits and back slopes 
Slope range: 6 to 12 percent 
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Component Description 


Sisseton 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 


Heimdal 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.4 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 
* Lakepark and similar soils 
» Darnen and similar soils 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


1107D—Sisseton-Sioux-Heimdal complex, 6 
to 18 percent slopes, eroded 


Composition 
Sisseton and similar soils: About 30 percent 
Sioux and similar soils: About 30 percent 
Heimdal and similar soils: About 25 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 

Position on the landform: Sisseton—shoulders; Sioux— 
shoulders and summits; Heimdal—summits and 
back slopes 

Slope range: 6 to 18 percent 
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Component Description 


Sisseton 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 06189 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.3 inches 

Sioux 

Surface layer texture: Gravelly loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5 inches 

Heimdal 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.5 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


* Lakepark and similar soils 
* Darnen and similar soils 
* Sverdrup and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Spottswood Series 


Depth class: Very deep 
Drainage class: Moderately well drained 
Permeability: Upper part—moderate; lower part—rapid 
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Landform: Outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-loamy over sandy or sandy- 
skeletal, mixed Pachic Udic Haploborolls 


Typical Pedon 


Spottswood loam, 50 feet south and 1,400 feet east of 
the northwest corner of sec. 19, T. 124 N., R. 48 W., in 
Big Stone County, Minnesota; lat. 42 degrees 32 
minutes 41 seconds N. and long. 96 degrees 44 
minutes 06 seconds W. 


Ар—0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium granular 
structure; friable; neutral; abrupt smooth boundary. 

Βνν]--8 to 19 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak medium 
and fine subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

Bw2—19 to 22 inches; dark grayish brown (10YR 4/2) 
clay loam; weak coarse prismatic structure parting 
to weak medium and fine subangular blocky; friable; 
neutral; gradual wavy boundary. 

Bw3—22 to 32 inches; dark grayish brown (2.5Y 4/2) 
loam; common fine and medium distinct light olive 
brown (2.5Y 5/6) iron concentrations; weak coarse 
prismatic structure; friable; neutral; clear smooth 
boundary. 

2C—32 to 60 inches; grayish brown (2.5Y 5/2) and light 
olive brown (2.5Y 5/4) gravelly sand; single grain; 
loose; 30 percent gravel; slightly effervescent; 
slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 18 to 34 inches 
Thickness of the mollic epipedon: 16 to 30 inches 
Depth to sand or gravel: 20 to 40 inches 
Ap and A horizons: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 
Content of rock fragments—O to З percent 


Bw horizon: 

Hue—10YR or 2.5Y 

Value—2 to 4 

Chroma—1 or 2 

Texture—loam or clay loam 

Content of rock fragments—O to З percent 
2C horizon: 

Hue—10YR or 2.5Y 

Value—4 to 6 

Chroma—2 to 4 

Texture—coarse sand, sand, or the gravelly and 
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very gravelly analogs of these textures 
Content of rock fragments—15 to 65 percent 


314—Spottswood loam 


Composition 


Spottswood and similar soils: About 70 percent 
Inclusions: About 30 percent 


Setting 
Landform: Outwash plains 
Slope range: О to 2 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 3 to 5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.7 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Marysland and similar soils 
• Arvilla and similar soils 

* Fordville and similar soils 

* Malachy and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Storden Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 6 to 18 percent 

Taxonomic class: Fine-loamy, mixed, mesic Typic 
Eutrochrepts 
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Typical Pedon 


Storden loam, in an area of Storden-Ves complex, 6 to 
12 percent slopes, eroded, 2,400 feet east and 800 feet 
north of the southwest corner of sec. 31, T. 116 Ν., R. 
44 W.; lat. 44 degrees 48 minutes 27 seconds N. and 
long. 96 degrees 12 minutes 21 seconds W. 


Ар—0 to 5 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
few brown (10YR 5/3) streaks; 2 percent gravel; 
strongly effervescent; moderately alkaline; abrupt 
smooth boundary. 

Bk1—5 to 15 inches; brown (10YR 5/3) loam; weak 
medium subangular blocky structure; friable; few 
fine roots; few light brownish gray (10YR 6/2) lime 
accumulations; few yellowish red (5YR 4/8) iron 
masses; 3 percent gravel; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

Bk2—15 to 60 inches; light olive brown (2.5Y 5/4) loam; 
weak coarse subangular blocky structure; friable; 
few light brownish gray (2.5Y 6/2) lime 
accumulations; few yellowish red (БҮН 5/8) iron 
masses; 3 percent gravel; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 
Depth to carbonates: Calcareous throughout the profile 


Ap horizon: 

Hue—10YR 

Value—4 or 5 

Chroma—2 or 3 

Texture—loam 

Content of rock fragments—1 to 3 percent 
Bk horizon: 

Hue—10YR or 2.5Y 

Value—5 or 6 

Chroma—2 to 6 

Texture—loam or clay loam 

Content of rock fragments—2 to 10 percent 


31D2—Storden loam, 12 to 18 percent 
slopes, eroded 


Composition 
Storden and similar soils: About 65 percent 
Inclusions: About 35 percent 
Setting 


Landform: Moraines 
Position on the landform: Back slopes and shoulders 
Slope range: 12 to 18 percent 
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Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Webster and similar soils 
* Calco and similar soils 

* Normania and similar soils 
* Swanlake and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


e Agronomy section 


954C2—Storden-Ves complex, 6 to 12 
percent slopes, eroded 


Composition 
Storden and similar soils: About 50 percent 


Ves and similar soils: About 30 percent 
Inclusions: About 20 percent 


Setting 
Landform: Moraines 
Position on the landform: Storden—shoulders; Ves— 
summits and back slopes 
Slope range: 6 to 12 percent 


Component Description 


Storden 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 
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Ves 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


* Webster and similar soils 
* Harps and similar soils 

* Normania and similar soils 
* Seaforth and similar soils 


Major Uses of the Unit 


» Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


1106C—Storden-Hawick-Ves complex, 6 to 
12 percent slopes, eroded 


Composition 
Storden and similar soils: About 35 percent 
Hawick and similar soils: About 30 percent 
Ves and similar soils: About 25 percent 
Inclusions: About 10 percent 


Setting 
Landform: Moraines 
Position on the landform: Storden—shoulders; Hawick— 
shoulders and summits; Ves—summits and back 
slopes 
Slope range: 6 to 12 percent 


Component Description 


Storden 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 

Hawick 

Surface layer texture: Gravelly sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3 inches 

Ves 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Webster and similar soils 
* Normania and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Svea Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderate; lower part— 
moderate or moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 0 to 3 percent 

Taxonomic class: Fine-loamy, mixed Pachic Udic 
Haploborolls 


Typical Pedon 


Svea loam, 2,100 feet south and 2,150 feet east of the 
northwest corner of sec. 2, T. 119 N., R. 46 W.; lat. 45 
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degrees 08 minutes 50 seconds N. and long. 96 
degrees 23 minutes 09 seconds W. 


Ар—0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
1 percent gravel; neutral; abrupt smooth boundary. 

Bw1—10 to 16 inches; very dark grayish brown (2.5Y 
3/2) loam, dark grayish brown (2.5Y 4/2) dry; weak 
medium and fine subangular blocky structure; 
friable; few fine roots; 1 percent gravel; neutral; 
clear wavy boundary. 

Bw2—16 to 26 inches; dark grayish brown (2.5Y 4/2) 
loam; few fine prominent light olive brown (2.5Y 5/6) 
iron concentrations; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
3 percent gravel; slightly alkaline; clear wavy 
boundary. 

Bk1—26 to 30 inches; light olive brown (2.5Y 5/4) loam; 
common fine prominent yellowish brown (10YR 5/6) 
iron concentrations and few fine distinct grayish 
brown (2.5Y 5/2) iron depletions; weak medium 
subangular blocky structure; friable; few fine roots; 
common light brownish gray (2.5Y 6/2) lime 
accumulations; 4 percent gravel; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk2—30 to 60 inches; light olive brown (2.5Y 5/4) loam; 
many fine prominent yellowish brown (10YR 5/6) 
iron concentrations and many fine distinct grayish 
brown (2.5Y 5/2) iron depletions; weak medium 
subangular blocky structure; friable; few light 
brownish gray (2.5Y 6/2) lime accumulations; few 
dark brown (7.5YR 3/2) iron masses; 3 percent 
gravel; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 16 to 30 inches 

Thickness of the mollic epipedon: 16 to 24 inches 

Content of rock fragments: 1 to 10 percent, by volume, 
throughout the profile 

Percent of surface covered with stones: 0.1 to 3.0 
percent in some pedons 


Ap horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 
Texture—loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 4 
Chroma—1 to 4 
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Texture—loam or clay loam 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—1 to 4 
Texture—loam or clay loam 


70—Svea loam 


Composition 


Svea and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 


Landform: Flats 
Slope range: 0 to 3 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 4 to 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.9 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 
* Vallers and similar soils 
* Parnell and similar soils 
* Barnes and similar soils 
* Hamerly and similar soils 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


774—Svea loam, very stony 


Composition 


Svea and similar soils: About 75 percent 
Inclusions: About 25 percent 
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Setting 
Landform: Flats 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 4 to 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.8 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


* Vallers and similar soils 
* Parnell and similar soils 
* Barnes and similar soils 
* Buse and similar soils 


Major Uses of the Unit 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Sverdrup Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid 

Landform: Outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 12 percent 

Taxonomic class: Sandy, mixed Udic Haploborolls 


Typical Pedon 


Sverdrup sandy loam, 2 to 6 percent slopes, 700 feet ` 
east and 400 feet south of the northwest corner of sec. 


2, T. 116 N., R. 46 W.; lat. 44 degrees 53 minutes 47 
seconds N. and long. 96 degrees 22 minutes 32 
seconds W. 


Ар—0 to 9 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak medium subangular 
blocky structure; very friable; common fine roots; 
neutral; abrupt smooth boundary. 

A—9 to 12 inches; very dark brown (10YR 2/2) sandy 
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loam, dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure; very friable; common 
fine roots; neutral; clear wavy boundary. 

Bw1—12 to 18 inches; dark yellowish brown (10YR 3/4) 
sandy loam; weak fine subangular blocky structure; 
very friable; common fine roots; neutral; gradual 
wavy boundary. 

2Bw2—18 to 21 inches; dark yellowish brown (10YR 
4/4) loamy sand; weak fine subangular blocky 
structure; very friable; few fine roots; 1 percent 
gravel; neutral; clear wavy boundary. 

2C1—21 to 33 inches; yellowish brown (10YR 5/4) 
sand; single grain; loose; few fine roots; 1 percent 
gravel; slightly effervescent; slightly alkaline; 
gradual wavy boundary. 

2C2—33 to 60 inches; yellowish brown (10YR 5/4) 
sand; single grain; loose; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 15 to 44 inches 
Thickness of the mollic epipedon: 8 to 16 inches 
Depth to sand: 14 to 24 inches 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—sandy loam 
Content of rock fragments—O to З percent 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam 
Content of rock fragments—O to З percent 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—sandy loam or fine sandy loam 
Content of rock fragments—O to З percent 


2Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—loamy sand or sand 
Content of rock fragments—O to 5 percent 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—sand, fine sand, or loamy sand 
Content of rock fragments—O to 5 percent 
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127A—Sverdrup sandy loam, 0 to 2 percent 
slopes 


Composition 


Sverdrup and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 
Landform: Outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.7 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 

Inclusions 
* Marysland and similar soils 
* Embden and similar soils 
* Forada and similar soils 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 
* Agronomy section 


127B—Sverdrup sandy loam, 2 to 6 percent 
slopes 


Composition 
Sverdrup and similar soils: About 85 percent 
Inclusions: About 15 percent 
Setting 
Landform: Outwash plains 
Position on the landform: Summits and back slopes 
Slope range: 2 to 6 percent 
Component Description 


Surface layer texture: Sandy loam 
Depth class: Very deep (more than 60 inches) 
Dominant parent material: Glacial outwash 
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Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.2 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Ι of this publication. 


Inclusions 


* Marysland and similar soils 
* Embden and similar soils 
* Forada and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


127C—Sverdrup sandy loam, 6 to 12 percent 
slopes 


Composition 


Sverdrup and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 
Landform: Outwash plains 


Position on the landform: Back slopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Surface layer texture: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.8 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part 11 of this publication. 


Inclusions 


* Marysland and similar soils 
* Swenoda and similar soils 
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Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Swanlake Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 3 to 6 percent 

Taxonomic class: Fine-loamy, mixed, mesic Typic 
Calciudolls 


Typical Pedon 


Swanlake loam, in an area of Ves-Swanlake complex, 3 
to 6 percent slopes, 1,850 feet north and 75 feet west 
of the southeast corner of sec. 34, T. 116 Ν., R. 44 W.; 
lat. 44 degrees 48 minutes 36 seconds N. and long. 96 
degrees 08 minutes 03 seconds W. 


Ар—0 to 8 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; 
common olive brown (2.5Υ 4/4) streaks; 2 percent 
gravel; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

Bk1—8 to 29 inches; olive brown (2.5Y 4/4) loam; weak 
medium subangular blocky structure; friable; few 
fine roots; few light brownish gray (2.5Y 6/2) lime 
accumulations; 2 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bk2—29 to 60 inches; olive brown (2.5Y 4/4) loam; few 
fine distinct light olive brown (2.5Y 5/6) and few fine 
prominent yellowish red (BYR 4/6) relict iron 
concentrations; weak coarse subangular blocky 
structure; friable; few light brownish gray (2.5Y 6/2) 
lime accumulations; 3 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 

Thickness of the mollic epipedon: 7 to 14 inches 

Content of rock fragments: 1 to 10 percent, by volume, 
throughout the profile 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
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Chroma—1 or 2 
Texture—loam 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—3 to 6 
Texture—loam or clay loam 


Swenoda Series 


Depth class: Very deep 

Drainage class: Well drained or moderately well drained 

Permeability: Upper part—moderately rapid; lower 
part—moderately slow or moderate 

Landform: Moraines 

Parent material: Glaciofluvial outwash and till 

Slope range: О to 6 percent 

Taxonomic class: Coarse-loamy, mixed Pachic Udic 
Haploborolls 


Typical Pedon 


Swenoda loam, 2 to 6 percent slopes, 1,650 feet north 
and 175 feet east of the southwest corner of sec. 35, T. 
117 N., R. 46 W.; lat. 44 degrees 53 minutes 48 
seconds N. and long. 96 degrees 23 minutes 03 
seconds W. 


Αρ--0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; common fine 
roots; neutral; abrupt smooth boundary. 

Bw1-—10 to 16 inches; very dark grayish brown (10YR 
3/2) sandy loam, dark grayish brown (10YR 4/2) 
dry; weak medium and fine subangular blocky 
structure; friable; few fine roots; neutral; clear wavy 
boundary. 

Bw2—16 to 25 inches; dark brown (10YR 4/3) sandy 
loam; weak medium subangular blocky structure; 
friable; few fine roots; neutral; clear wavy boundary. 

2Bk1—25 to 32 inches; light olive brown (2.5Y 5/4) 
loam; weak fine subangular blocky structure; friable; 
few fine roots; common light gray (2.5Y 7/2) lime 
accumulations; 2 percent gravel; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

2Bk2—32 to 60 inches; olive brown (2.5Y 4/4) clay 
loam; common fine distinct grayish brown (2.5Y 5/2) 
iron depletions and common fine prominent 
yellowish brown (10YR 5/6) iron concentrations; 
weak medium subangular blocky structure; friable; 
few light brownish gray (2.5Y 6/2) lime 
accumulations; few yellowish red (5YR 5/8) iron 
masses; 3 percent gravel; strongly effervescent; 
moderately alkaline. 
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Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Thickness of the mollic epipedon: 16 to 24 inches 
Depth to till: 20 to 40 inches 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam or sandy loam 
Content of rock fragments—O to 3 percent 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 4 
Chroma—1 to 4 
Texture—sandy loam or fine sandy loam 
Content of rock fragments—O0 to З percent 


2Bk horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—loam or clay loam 
Content of rock fragments—O to 7 percent 


293B—Swenoda loam, 2 to 6 percent slopes 


Composition 


Swehoda and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Outwash plains 
Position on the landform: Summits and back slopes 
Slope range: 2 to 6 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash and till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.5 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 


* Marysland and similar soils 
* Barnes and similar soils 
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* Egeland and similar soils 
* Embden and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ll of this publication: 


* Agronomy section 


1296—Swenoda sandy loam, 0 to 2 percent 
slopes, moderately wet 


Composition 


Swenoda and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 


Landform: Outwash plains 
Slope range: О to 2 percent 


Component Description 


Surface layer texture: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash and till 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Egeland and similar soils 

* Embden and similar soils 

* Marysland and similar soils 
* Svea and similar soils 

* Sverdrup and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


• Agronomy section 
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Tara Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits and till 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-silty, mixed Pachic Udic 
Haploborolls 


Typical Pedon 


Tara silt loam, 600 feet south and 200 feet west of the 
northeast corner of sec. 15, T. 119 N., R. 44 W.; lat. 45 
degrees 07 minutes 18 seconds N. and long. 96 
degrees 08 minutes 45 seconds W. 

Αρ--0 to 10 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; neutral; 
abrupt smooth boundary. 

Bw1—10 to 16 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
weak medium subangular biocky structure; friable; 
few fine roots; neutral; clear wavy boundary. 

Bw2—16 to 25 inches; olive brown (2.5Y 4/4) silt loam; 
weak medium subangular blocky structure; friable; 
few fine roots; neutral; clear wavy boundary. 

Bk1—25 to 36 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam; common fine faint grayish brown 
(2.5Y 5/2) iron depletions and common fine 
prominent yellowish brown (10YR 5/8) iron 
concentrations; weak medium subangular blocky 
structure; friable; few fine roots; few light gray 
(10YR 7/1) lime accumulations; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

2Bk2—36 to 60 inches; dark grayish brown (2.5Y 4/2) 
clay loam; common fine faint grayish brown (2.5Y 
5/2) iron depletions and common fine prominent 
yellowish brown (10YR 5/8) iron concentrations; 
weak medium subangular blocky structure; friable; 
few light brownish gray (2.5Y 6/2) lime 
accumulations; 4 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 

Depth to carbonates: 20 to 36 inches 
Thickness of the mollic epipedon: 16 to 30 inches 
Depth to till: 25 to 40 inches 
Ap horizon: 

Hue—10YR 

Value—2 or 3 

Chroma—1 

Texture—silt loam 

Content of rock fragments—none 
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Bw horizon: 

Hue—10YR or 2.5Y 

Value—3 to 5 

Chroma—2 to 4 

Texture—silt loam or silty clay loam . 

Content of rock fragments—none 
Bk horizon: 

Hue—2.5Y 

Value—4 to 6 

Chroma—2 to 4 

Texture—silt loam or silty clay loam 

Content of rock fragments—none 
2Bk horizon: 

Hue—2.5Y 

Value—4 to 6 

Chroma—2 to 4 

Texture—loam or clay loam 

Content of rock fragments—3 to 10 percent 


597—Tara silt loam 


Composition 
Tara and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Flats 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits and 
till 

Flooding: None 

Depth to the water table: 3 to 5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.3 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Perella and similar soils 

e Quam and similar soils 

* Doland and similar soils 

* Mcintosh and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
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* Pasture 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


• Agronomy section 


1030—Udorthents-Pits, gravel, complex 


Composition 
Udorthents: 50 percent 
Pits: 35 percent 
Inclusions: About 15 percent 


Setting 
Landform: Outwash plains 


Component Description 


Udorthents 
Dominant parent material: Glacial outwash 


Pits, gravel 
Dominant parent material: Glacial outwash 


Inclusions 


° Arvilla and similar soils 
* Hawick and similar soils 
* Sioux and similar soils 


Vallers Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: О to 2 percent 

Taxonomic class: Fine-ioamy, frigid Typic Calciaquolls 


Typical Pedon 


Vallers clay loam, 100 feet west and 1,200 feet north of 
the southeast corner of sec. 3, T. 119 N., R. 46 W.; lat. 
45 degrees 08 minutes 34 seconds N. and long. 96 
degrees 23 minutes 41 seconds W. 


Ap—0 to 10 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; common fine 
roots; 2 percent gravel; slightly effervescent; 
moderately alkaline; abrupt smooth boundary. 

A—10 to 15 inches; very dark gray (N 3/0) clay loam, 
dark gray (N 4/0) dry; weak medium and fine 
subangular blocky structure; friable; few fine roots; 
2 percent gravel; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

Bkg1—15 to 22 inches; dark grayish brown (2.5Υ 4/2) 
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clay loam; few fine distinct light olive brown (2.5Y 
5/4) iron concentrations; weak fine subangular 
blocky structure; friable; few fine roots; common 
light brownish gray (2.5Y 6/2) lime accumulations; 2 
percent gravel; violently effervescent; moderately 
alkaline; clear wavy boundary. 

Bkg2—22 to 30 inches; olive gray (5Y 5/2) clay loam; 
common fine prominent yellowish brown (10YR 5/8) 
iron concentrations; weak fine subangular blocky 
structure; friable; few fine roots; common light 
brownish gray (2.5Y 6/2) lime accumulations; few 
dark brown (7.5YR 3/2) iron masses; 2 percent 
gravel; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

Bkg3—30 to 60 inches; gray (5Y 5/1) clay loam; many 
fine prominent yellowish brown (10YR 5/8) iron 
concentrations; weak medium subangular blocky 
structure; friable; few light brownish gray (2.5Y 6/2) 
lime accumulations; few dark brown (7.5 YR 3/2) 
iron masses; 2 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the mollic epipedon: 8 to 24 inches 
Percent of surface covered with stones: 0.1 to 3.0 

percent in some pedons 
Ap horizon: 

Hue—10YR to 5Y or neutral 

Value—2 or 3 

Сһгота—0 or 1 

Texture—clay loam 

Content of rock fragments—O0 to З percent 
A horizon: 

Hue—10YR to 5Y or neutral 

Value—2 or 3 

Chroma—O or 1 

Texture—clay loam 

Content of rock fragments—2 to 7 percent 
Bkg horizon: 

Hue—10YR to 5Y 

Value—3 to 6 

Chroma—1 or 2 

Texture—clay loam, silty clay loam, or loam 

Content of rock fragments—2 to 7 percent 


236—Vallers clay loam 
Composition 


Vallers and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Rims of depressions, flats, and drainageways 
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Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 1.0 to 2.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part I! of this publication. 


Inclusions 


» Hamerly and similar soils 
* Lakepark and similar soils 
» Parnell and similar soils 

* Svea and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


509—Vallers clay loam, very stony 


Composition 


Vallers and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 


Landform: Rims of depressions, flats, and drainageways 
Slope range: О to 2 percent 


Component Description 


Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 1.0 to 2.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
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such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Barnes and similar soils 

* Hamerly and similar soils 
* Lakepark and similar soils 
* Parnell and similar soils 


Major Uses of the Unit 
* Pasture 


For general and detailed information concerning 
these uses, see Part ll of this publication: 


* Agronomy section 


Ves Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 12 percent 

Taxonomic class: Fine-loamy, mixed, mesic Calcic 
Hapludolls 


Typical Pedon 


Ves loam, 1 to 4 percent slopes, 400 feet west and 
1,600 feet south of the northeast corner of sec. 33, T. 
116 N., R. 44 W.; lat. 44 degrees 48 minutes 55 
seconds N. and long. 96 degrees 08 minutes 03 
seconds W. 


Ар—0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; 2 
percent gravel; neutral; abrupt smooth boundary. 

Вм1—10 to 16 inches; dark brown (10YR 4/3) loam; 
weak medium subangular blocky structure; friable; 
few fine roots; few dark brown (10YR 3/3) organic 
coatings on faces of peds; 2 percent gravel; neutral; 
clear wavy boundary. 

Bw2—16 to 25 inches; light olive brown (2.5Y 5/4) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; 2 percent gravel; slightly 
alkaline; clear wavy boundary. 

Bk1—25 to 36 inches; light olive brown (2.5Y 5/4) loam; 
weak medium subangular blocky structure; friable; 
few fine roots; few light gray (2.5Y 7/2) lime 
accumulations; 3 percent gravel; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk2—36 to 60 inches; light olive brown (2.5Y 5/4) loam; 
weak coarse subangular blocky structure; friable; 
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few light brownish gray (2.5Y 6/2) lime 
accumulations; few strong brown (7.5YR 5/6) iron 
masses; 3 percent gravel; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 16 to 30 inches 
Thickness of the mollic epipedon: 7 to 20 inches 
Content of rock fragments: 2 to 7 percent, by volume, 
throughout the profile 
Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—3 or 4 
Texture—loam or clay loam 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—3 or 4 
Texture—loam or clay loam 


421B—Ves loam, 1 to 4 percent slopes 


Composition 
Ves and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Moraines 
Position on the landform: Summits and back slopes 
Slope range: 1 to 4 percent 


Component Description 


Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.5 inches 


A typical soi! series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


Inclusions 
* Harps and similar soils 
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* Glencoe and similar soils 
* Normania and similar soils 
* Swanlake and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ll of this publication: 


* Agronomy section 


954B—Ves-Swanlake complex, 3 to 6 
percent slopes 


Composition 
Ves and similar soils: About 45 percent 
Swanlake and similar soils: About 30 percent 
inclusions: About 25 percent 


Setting 
Landform: Moraines 
Position on the landform: Ves—summits and back 
slopes; Swanlake—shoulders 
Slope range: 3 to 6 percent 


Component Description 


Ves 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 


Swanlake 

Surface layer texture: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.1 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part I! of this publication. 


inclusions 
* Harps and similar soils 


90 


* Glencoe and similar soils 
* Normania and similar soils 
* Seaforth and similar soils 


Major Uses of the Unit 
* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Waubay Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: О to 2 percent 

Taxonomic class: Fine-silty, mixed Pachic Udic 
Haploborolls 


Typical Pedon 


Waubay silty clay loam, 2,400 feet south and 100 feet 
east of the northwest corner of sec. 24, T. 119 N., R. 44 
W.; lat. 45 degrees 06 minutes 11 seconds N. and long. 
96 degrees 07 minutes 25 seconds W. 


Ap— to 7 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium and 
fine subangular blocky structure; friable; few fine 
roots; neutral; abrupt smooth boundary. 

А—7 to 12 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
neutral; clear wavy boundary. 

Bw1—12 to 16 inches; very dark grayish brown (2.5Y 
3/2) silty clay loam, dark grayish brown (2.5Y 4/2) 
dry; weak medium and fine subangular blocky 
structure; friable; few fine roots; few olive brown 
(2.5Y 4/4) wormcasts; neutral; clear wavy boundary. 

Bw2—16 to 23 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam; few fine distinct light olive brown 
(2.5Y 5/4) iron concentrations; weak medium 
subangular blocky structure; friable; few fine roots; 
neutral; clear wavy boundary. 

Bk—23 to 34 inches; light olive brown (2.5Y 5/4) silty 
clay loam; few fine distinct grayish brown (2.5Y 5/2) 
iron depletions and few fine prominent yellowish 
brown (10YR 5/6) iron concentrations; weak 
medium subangular blocky structure; friable; few 
fine roots; few light gray (2.5Y 7/2) lime 
accumulations; strongly effervescent; moderately 
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alkaline; clear wavy boundary. 

C—34 to 60 inches; light olive brown (2.5Y 5/4) silt 
loam; common fine distinct grayish brown (2.5Y 5/2) 
iron depletions and common fine prominent 
yellowish brown (10YR 5/6) iron concentrations; 
massive; friable; few light brownish gray (2.5Y 6/2) 
lime accumulations; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 36 inches 
Thickness of the mollic epipedon: 16 to 30 inches 
Content of rock fragments: None 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—silty clay loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 or 4 
Chroma—2 or 3 
Texture—silty clay loam or silt loam 


Bk horizon: 
Hue—2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—silty clay loam or silt loam 


338—Waubay silty clay loam 


Composition 


Waubay and similar soils: About 75 percent 
Inclusions: About 25 percent 


Setting 
Landform: Flats 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 3.5 to 5.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11 inches 
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A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


° Parnell and similar soils 
° Perella and similar soils 
* Bearden and similar soils 
* Poinsett and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Webster Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-loamy, mixed, mesic Typic 
Endoaquolls 


Typical Pedon 


Webster clay loam, 200 feet east and 2,590 feet south 
of the northwest corner of sec. 12, T. 118 N., R. 45 W.; 
lat. 45 degrees 02 minutes 45 seconds N. and long. 96 
degrees 14 minutes 48 seconds W. 


Ар—0 to 9 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; 1 percent gravel; neutral; 
abrupt smooth boundary. 

A—9 to 20 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; 1 percent gravel; neutral; 
clear smooth boundary. 

Bg—20 to 34 inches; grayish brown (2.5Y 5/2) clay 
loam; few fine prominent yellowish brown (10YR 
5/6) iron concentrations; weak fine subangular 
blocky structure; friable; 1 percent gravel; neutral; 
gradual smooth boundary. 

Cg—34 to 60 inches; light brownish gray (2.5Y 6/2) 
loam; common fine prominent yellowish brown 
(10YR 5/6) iron concentrations; massive; friable; 1 
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percent gravel; slightly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 30 to 50 inches 
Thickness of the mollic epipedon: 14 to 20 inches 


Ap horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma— or 1 
Texture—clay loam 
Content of rock fragments—1 to 3 percent 


A horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma—O or 1 
Texture—clay loam 
Content of rock fragments—1 to 3 percent 


Bg horizon: 
Hue—2.5Y ог 5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture—clay loam or loam 
Content of rock fragments—1 to 3 percent 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 to 3 
Texture—loam or clay loam 
Content of rock fragments—1 to 7 percent 


113—Webster clay loam 


Composition 


Webster and similar soils: About 80 percent 
Inclusions: About 20 percent 


Setting 
Landform: Drainageways and flats 
Slope range: 0 to 2 percent 


Component Description 


Surface layer texture: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 1 to 2 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.8 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
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such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


* Glencoe and similar soils 
* Harps and similar soils 

* Normania and similar soils 
* Seaforth and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Yellowbank Series 


Depth class: Very shallow to moderately deep 

Drainage class: Somewhat excessively drained 

Permeability: Moderate or moderately rapid 

Landform: Bedrock-controlled terraces 

Parent material: Alluvium over granite or gneiss 

Slope range: 1 to 25 percent 

Taxonomic class: Loamy, mixed Ruptic-Lithic 
Haploborolls 


Typical Pedon 


Yellowbank loam, in an area of Yellowbank-Rock 
outcrop complex, 1 to 25 percent slopes, 250 feet north 
and 120 feet east of the southwest corner of sec. 11, T. 
120 N., R. 45 W.; lat. 44 degrees 42 minutes 43 
seconds N. and long. 96 degrees 16 minutes 02 
seconds W. 


А1—0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure parting to weak fine granular; friable; many 
fine roots; 2 percent gravel; moderately acid; clear 
smooth boundary. 

А2—7 to 12 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; common fine 
roots; 3 percent gravel; strongly acid; clear smooth 
boundary. 

Βνν 12 to 16 inches; dark yellowish brown (10YR 3/4) 
sandy loam; weak medium and fine subangular 
blocky structure; friable; common fine roots; 11 
percent gravel; strongly acid; abrupt smooth 
boundary. 

2R—16 inches; granitic gneiss. 


Range in Characteristics 
Depth to carbonates: 8 to 30 inches 


Soil Survey of 


Thickness of the mollic epipedon: 8 to 30 inches 
Depth to bedrock: 8 to 30 inches 
Content of rock fragments: 0 to 10 percent, by volume, 
throughout the profile 
Al horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


A2 horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam or silt loam 


Bw horizon: 
Hue—10YR 
Value—3 or 4 
Chroma—1 to 4 
Texture—loam or sandy loam 


1266C—Yellowbank-Rock outcrop complex, 
1 to 25 percent slopes 

Composition 
Yellowbank and similar soils: About 60 percent 


Rock outcrop: About 25 percent (fig. 1-5) 
Inclusions: About 15 percent 


Setting 
Landform: Terraces 
Slope range: 1 to 25 percent 


Component Description 


Yellowbank 

Surface layer texture: Loam 

Depth class: Shallow (10 to 20 inches) 

Drainage class: Somewhat excessively drained 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.2 inches 


Rock outcrop 

Definition: Bare exposures of unweathered bedrock 
Flooding: None 

Depth to the water table: More than 6 feet 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 
* Lamoure and similar soils 
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Figure I-5.—An area of Yellowbank-Rock outcrop complex, 1 to 25 percent slopes. This map unit is best suited to pasture and wildlife 


habitat. 
• Svea and similar soils For general and detailed information concerning 
* Vallers and similar soils these uses, see Part ΙΙ of this publication: 


Major Uses of the Unit * Agronomy section 
* Pasture 
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Zell Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 3 to 12 percent 

Taxonomic class: Coarse-silty, mixed Udorthentic 
Haploborolls 


Typical Pedon 


Zell silt loam, in an area of Zell-Rothsay complex, 3 to 6 
percent slopes, 810 feet north and 75 feet west of the 
southeast corner of sec. 20, T. 120 N., R. 44 W.; lat. 45 
degrees 11 minutes O3 seconds N. and long. 96 
degrees 11 minutes 11 seconds W. 


Αρ--0 to 9 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; 
common olive brown (2.5Y 4/4) streaks; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bk1—9 to 13 inches; olive brown (2.5Y 4/4) silt loam; 
weak medium subangular blocky structure; friable; 
few fine roots; common light brownish gray (2.5Y 
6/2) lime accumulations; violently effervescent; 
moderately alkaline; clear wavy boundary. 

Bk2—13 to 21 inches; olive brown (2.5Y 4/4) silt loam; 
weak medium subangular blocky structure; friable; 
few fine roots; few light brownish gray (2.5Y 6/2) 
lime accumulations; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

C—21 to 60 inches; light olive brown (2.5Y 5/4) silt; 
common fine prominent yellowish brown (10YR 5/6) 
relict iron concentrations and gray (10YR 5/1) relict 
iron depletions; massive; very friable; few light 
brownish gray (2.5Y 6/2) lime accumulations; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: Calcareous throughout the profile 
Thickness of the тойс epipedon: 7 to 15 inches 
Content of rock fragments: None 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—silt loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—silt loam, very fine sandy loam, or silt 
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C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—silt loam, very fine sandy loam, or silt 


694C2—Zell silt loam, 6 to 12 percent 
slopes, eroded 


Composition 
Zell and similar soils: About 80 percent 
Inclusions: About 20 percent 


Setting 
Landform: Collapsed lake plains 
Position on the landform: Back slopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Surface layer texture: Silt юат 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to ihe water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.7 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 

Inclusions 
* Perella and similar soils 
* Egeland and similar soils 
* Rothsay and similar soils 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 
* Agronomy section 


969B—Zell-Rothsay complex, 3 to 6 percent 
slopes 


Composition 


Zell and similar soils: About 45 percent 
Rothsay and similar soils: About 25 percent 
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Inclusions: About 30 percent 


Setting 
Landform: Collapsed lake plains 
Position on the landform: Zell—shoulders; Rothsay— 
summits and back slopes 
Slope range: 3 to 6 percent 


Component Description 


Zell 

Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.8 inches 


Rothsay 

Surface layer texture: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: More than 6 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 12.6 inches 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Ι of this publication. 


Inclusions 


° Perella and similar soils 
* Quam and similar soils 

* Egeland and similar soils 
* Hantho and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 
* Agronomy section 


Zumbro Series 


Depth class: Very deep 
Drainage class: Well drained 
Permeability: Rapid 
Landform: Flood plains 
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Parent material: Alluvium 
Slope range: 0 to 2 percent 
Taxonomic class: Sandy, mixed, mesic Entic Hapludolls 


Typical Pedon 


Zumbro sandy loam, in an area of Du Page-Zumbro 
complex, occasionally flooded, 330 feet east and 3,750 
feet north of the southwest corner of sec. 35, T. 115 N., 
R. 39 W., in Yellow Medicine County, Minnesota; lat. 44 
degrees 43 minutes 37 seconds N. and long. 96 
degrees 31 minutes 17 seconds W. 


Ap— to 10 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak very fine 
subangular blocky structure; friable; 3 percent 
gravel; slightly effervescent; slightly alkaline; abrupt 
smooth boundary. 

Α---10 to 16 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; weak 
very fine subangular blocky structure; very friable; 3 
percent gravel; slightly effervescent; slightly 
alkaline; gradual smooth boundary. 

Bw—16 to 35 inches; very dark grayish brown (10YR 
3/2) loamy sand, grayish brown (10YR 5/2) dry; 
weak very fine and fine subangular blocky structure; 
loose; 2 percent gravel; slightly effervescent; slightly 
alkaline; clear smooth boundary. 

С1—35 to 50 inches; banded dark brown (10YR 4/3) 
and very dark grayish brown (10YR 3/2) loamy 
sand; very dark grayish brown (10YR 3/2) crushed, 
grayish brown (10YR 5/2) dry; single grain; coarse; 
loose; 2 percent gravel; strongly effervescent; 
slightly alkaline; gradual smooth boundary. 

C2—50 to 60 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; common snail-shell 
fragments; 7 percent gravel; slightly effervescent; 
slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 20 inches 
Thickness of the mollic epipedon: 24 to 50 inches 


Ap horizon: 
Hue—10YR 
Value—2 
Chroma—1 or 2 
Texture—sandy loam 
Content of rock fragments—O to З percent 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam, loamy sand, or loamy fine 
sand 
Content of rock fragments—O to 3 percent 
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Bw horizon: C horizon: 
Hue—10YR Hue—10YR 
Value —2 to 4 Value — to 6 
Chroma—2 to 4 Chroma—2 to 5 
Texture—sand, fine sand, loamy sand, or loamy fine Texture—sand, fine sand, or coarse sand 
sand Content of rock fragments—O to 15 percent 


Content of rock fragments—O to 10 percent 
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Ablation till. Loose, permeable till deposited during the 
final downwasting of glacial ice. Lenses of crudely 
sorted sand and gravel are common. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Aquic conditions. Current soil wetness characterized 
by saturation, reduction, and redoximorphic 
features. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Argillic horizon. A subsoil horizon characterized by an 
accumulation of illuvial clay. 

Aspect. The direction in which a slope faces. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


Very IOW ................. mm 0to3 
Цом. 3106 
Moderate ............................... 6 to 9 
High.............................. more than 9 


Back slope. The geomorphic component that forms the 
steepest inclined surface and principal element of 
many hill slopes. Back slopes in profile are 
commonly steep and linear and descend to a foot 
slope. In terms of gradational process, back slopes 


are erosional forms produced mainly by mass 
wasting and running water. 

Basal till. Compact till deposited beneath the ice. 
Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, and K), 

expressed as a percentage of the total cation- 
exchange capacity. 

Bedding planes. Fine strata, less than 5 millimeters 
thick, in unconsolidated alluvial, eolian, lacustrine, 
or marine sediment. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Bedrock-controlled topography. А landscape where 
the configuration and relief of the landforms are 
determined or strongly influenced by the 
underlying bedrock. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bisequum. Two sequences of soil horizons, each of 
which consists of an illuvial horizon and the 
overlying eluvial horizons. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Brush management. Use of mechanical, chemical, or 
biological methods to make conditions favorable 
for reseeding or to reduce or eliminate competition 
from woody vegetation and thus allow understory 
grasses and forbs to recover. Brush management 
increases forage production and thus reduces the 
hazard of erosion. It can improve the habitat for 
some species of wildlife. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 
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Capillary water. Water held as а film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Catena. A sequence, or “chain,” of soils on a 
landscape that formed in similar kinds of parent 
material but have different characteristics as a 
result of differences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Channery soil. А soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
channer. 

Chemical treatment. Control of unwanted vegetation 
through the use of chemicals. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that loosen the subsoil 
and bring clods to the surface. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay depletions. Low-chroma zones having a low 
content of iron, manganese, and clay because of 
the chemical reduction of iron and manganese and 
the removal of iron, manganese, and clay. A type 
of redoximorphic depletion. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Climax plant community. The plant community on a 
given site that will be established if present 
environmental conditions continue to prevail and 
the site is properly managed. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that is 15 to 35 percent, 
by volume, rounded or partially rounded rock 
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fragments 3 to 10 inches (7.6 to 25 centimeters) in 
diameter. Very cobbly soil material is 35 to 60 
percent of these rock fragments, and extremely 
cobbly soil material is more than 60 percent. 

Colluvium. Soil material or rock fragments, or both, 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
establishing terraces, diversions, and other water- 
control structures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is unlike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Conservation cropping system. Growing crops in 
combination with needed cultural and management 
practices. In a good conservation cropping system, 
the soil-improving crops and practices more than 
offset the soil-depleting crops and practices. 
Cropping systems are needed on all tilled soils. 
Soil-improving practices in a conservation cropping 
system include the use of rotations that contain 
grasses and legumes and the return of crop 
residue to the soil. Other practices include the use 
of green manure crops of grasses and legumes, 
proper tillage, adequate fertilization, and weed and 
pest control. 

Conservation tillage. Any tillage and planting system in 
which a cover of crop residue is maintained on at 
least 30 percent of the surface after planting in 
order to reduce the hazard of water erosion; in 
areas where wind erosion is the primary concern, 
a system that maintains a cover of at least 1,000 
pounds of flat residue of small grain or its 
equivalent during the critical erosion period. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are: 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
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pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 
Plastic.—Readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” 
when rolled between thumb and forefinger. 
Sticky.—Adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Coprogenous earth (sedimentary peat). Fecal material 
deposited in water by aquatic organisms. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cropping system. Growing crops according to a 
planned system of rotation and management 
practices. 

Crop residue management. Returning crop residue to 
the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cross-slope farming. Deliberately conducting farming 
operations on sloping farmland in such a way that 
tillage is across the general slope. 

Crown. The upper part of a tree or shrub, including the 
living branches and their foliage. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Delta. A body of alluvium having a surface that is nearly 
flat and fan shaped; deposited at or near the 
mouth of a river or stream where it enters a body 
of relatively quiet water, generally a sea or lake. 

Depth, soil. Generally, the thickness of the soil over 
bedrock. Very deep soils are more than 60 inches 
deep over bedrock; deep soils, 40 to 60 inches; 
moderately deep soils, 20 to 40 inches; shallow 
soils, 10 to 20 inches; and very shallow soils, less 
than 10 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 
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Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—These soils have very high 
and high hydraulic conductivity and a low water- 
holding capacity. They are not suited to crop 
production unless irrigated. 

Somewhat excessively drained.—These soils have 
high hydraulic conductivity and a low water-holding 
capacity. Without irrigation, only a narrow range of 
crops can be grown and yields are low. 

Well drained.—These soils have an intermediate or 
high water-holding capacity. They retain optimum 
amounts of moisture, but they are not wet close 
enough to the surface or long enough during the 
growing season to adversely affect yields. 
Moderately well drained.—These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or yields of most 
field crops are affected. Moderately well drained 
soils commonly have a layer with low hydraulic 
conductivity, a wet layer relatively high in the 
profile, additions of water by seepage, or some 
combination of these. 

Somewhat poorly drained.—These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or crop growth is 
markedly restricted under natural conditions. 
Somewhat poorly drained soils commonly have a 
layer with low hydraulic conductivity, a wet layer 
high in the profile, additions of water through 
seepage, or a combination of these. 

Poorly drained.—These soils commonly are so wet 
at or near the surface during a considerable part 
of the year that field crops cannot be grown under 
natural conditions. Poor drainage is caused by a 
saturated zone, a layer with low hydraulic 
conductivity, seepage, or a combination of these. 
Very poorly drained.—These soils are wet to the 
surface most of the time. The wetness prevents 
the growth of important crops (except for rice) 
under natural conditions. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumlin. A low, smooth, elongated oval hill, mound, or 
ridge of compact till. The longer axis is parallel to 
the path of the glacier and commonly has a blunt 
nose pointing in the direction from which the ice 
approached. 


102 


Duff. A generally firm organic layer on the surface of 
mineral soils. It consists of fallen plant material 
that is in the process of decomposition and 
includes everything from the litter on the surface to 
underlying pure humus. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Endosaturation. A type of saturation of the soil in 
which all horizons between the upper boundary of 
saturation and a depth of 2 meters are saturated. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly refers 
to sandy material in dunes or to loess in blankets 
on the surface. 

Ephemeral stream. A stream, or reach of a stream, that 
flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Episaturation. A type of saturation indicating a perched 
water table in a soil in which saturated layers are 
underlain by one or more unsaturated layers within 
2 meters of the surface. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
such as a fire, that exposes the surface. 

Erosion pavement. A layer of gravel or stones that 
remains on the surface after fine particles are 
removed by sheet or rill erosion. 

Escarpment. A relatively continuous and steep slope or 
cliff breaking the general continuity of more gently 
sloping land surfaces and resulting from erosion or 
faulting. The term is more often applied to cliffs 
resulting from differential erosion. 

Esker. A long, narrow, sinuous, steep-sided ridge 
composed of irregularly stratified sand and gravel 
that were deposited by a subsurface stream 
flowing between ice walls or through ice tunnels of 
a retreating glacier and that were left behind when 
the ice melted. Eskers range from less than 1 mile 
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to more than 100 miles in length and from 10 to 
100 feet in height. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or 
sand for construction purposes. 

Fan terrace. A relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after 
a soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Firebreak. An area cleared of flammable material to 
stop or help control creeping or running fires. It 
also serves as a line from which to work and to 
facilitate the movement of fire fighters and 
equipment. Designated roads also serve as 
firebreaks. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flaggy soil material. Material that is, by volume, 15 to 
35 percent flagstones. Very flaggy soil material is 
35 to 60 percent flagstones, and extremely flaggy 
soil material is more than 60 percent flagstones. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist 6 to 15 inches (15 to 
38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to inundation under flood- 
stage conditions unless protected artificially. It is 
generally a constructional landform consisting of 
sediment deposited during overflow and lateral 
migration of the stream. 

Foot slope. The geomorphic component that forms the 
inner, gently inclined surface at the base of a hill 
slope. The surface is dominantly concave. In terms 
of gradational processes, a foot slope is a 
transition zone between an upslope site of erosion 
(back slope) and a downslope site of deposition 
(toe slope). 
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Forb. Any herbaceous plant not a grass or a sedge. 

Forest cover. All trees and other woody plants 
(underbrush) covering the ground in a forest. 

Forest type. А stand of trees similar in composition and 
development because of given physical and 
biological factors by which it may be differentiated 
from other stands. 

Fragipan. A loamy, brittle subsurface horizon low in 
porosity and content of organic matter and low or 
moderate in clay but high in silt or very fine sand. 
A fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher 
bulk density than the horizon or horizons above. 
When moist, it tends to rupture suddenly under 
pressure rather than to deform slowly. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift. Pulverized and other rock material 
transported by glacial ice and then deposited. 
Also, the sorted and unsorted material deposited 
by streams flowing from glaciers. 

Glacial outwash. Gravel, sand, and silt, commonly 
stratified, deposited by glacial meltwater. 

Glaciofluvial deposits. Material moved by glaciers and 
subsequently sorted and deposited by streams 
flowing from the melting ice. The deposits are 
stratified and occur as kames, eskers, deltas, and 
outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited 
in glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors. 

Graded stripcropping. Growing crops in strips that 
grade toward a protected waterway. 

Grassed waterway. A natura! or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, as much as 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
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grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water. Water filling all the unblocked pores of 
underlying material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hard bedrock. Bedrock that cannot be excavated 
except by blasting or by the use of special 
equipment that is not commonly used in 
construction. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric material and 
the more decomposed sapric material. 

High-chroma zones. Zones having chroma of 3 or 
more. Typical color in areas of iron concentrations. 

High-residue crops. Such crops as small grain and 
corn used for grain. If properly managed, residue 
from these crops can be used to control erosion 
until the next crop in the rotation is established. 
These crops return large amounts of organic 
matter to the soil. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a 
well defined outline; hillsides generally have 
slopes of more than 6 percent. The distinction 
between a hill and a mountain is arbitrary and is 
dependent on local usage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an A 
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horizon. The B horizon is їп рап a layer of 
transition from the overlying A to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) 
a combination of these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying soil material. 
The material of a C horizon may be either like or 
unlike that in which the solum formed. If the 
material is known to differ from that in the solum, 
an Arabic numeral, commonly a 2, precedes the 
letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

R layer.—Consolidated bedrock beneath the soil. 
The bedrock commonly underlies a C horizon, but 
it can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
Soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 

Igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

llluviation. The movement of soi! material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 
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Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soi! under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake, in 
inches per hour, is expressed as follows: 


Less than 0.2......................... very low 
0.210004... ο ey or ο. low 
0-4 ποιο уза ж.ж wes moderately low 
D.751044.25; ο ο ο... moderate 
1.2510 1755; ο. baa moderately high 
175 О Scns ead дура ου eps high 
More than 2.5... νόθος ane ans very high 


Intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground-water discharge or long, 
continued contributions from melting snow or other 
surface and shallow subsurface sources. 

Iron concentrations. High-chroma zones having a high 
content of iron and manganese oxide because of 
chemical oxidation and accumulation, but having a 
clay content similar to that of the adjacent matrix. 
A type of redoximorphic concentration. 

Iron depletions. Low-chroma zones having a low 
content of iron and manganese oxide because of 
chemical reduction and removal, but having a clay 
content similar to that of the adjacent matrix. A 
type of redoximorphic depletion. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are: 
Basin—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Border.—Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close- 
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growing crops or in orchards so that it flows in 
only one direction. 

Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Furrow.—Water is applied in small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Kame. A moundlike hill of glacial drift, composed chiefly 
of stratified sand and gravel. 

Karst (topography). The relief of an area underlain by 
limestone that dissolves in differing degrees, thus 
forming numerous depressions or small basins. 

Knoli. A small, low, rounded hill rising above adjacent 
landforms. 

Lacustrine deposit. Material deposited in lake water 
and exposed when the water level is lowered or 
the elevation of the land is raised. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, 
as well as the amount of soil and rock material, 
vary greatly. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low-chroma zones. Zones having chroma of 2 or less. 
Typical color in areas of iron depletions. 

Low-residue crops. Such crops as corn used for 
silage, peas, beans, and potatoes. Residue from 
these crops is not adequate to control erosion until 
the next crop in the rotation is established. These 
crops return little organic matter to the soil. 

Low strength. The soil is not strong enough to support 
loads. 

Marl. An earthy, unconsolidated deposit consisting 
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chiefly of calcium carbonate mixed with clay in 
approximately equal amounts. 

Masses. Concentrations of substances in the soil matrix 
that do not have a clearly defined boundary with 
the surrounding soil material and cannot be 
removed as a discrete unit. Common compounds 
making up masses are calcium carbonate, gypsum 
or other soluble salts, iron oxide, and manganese 
oxide. Masses consisting of iron oxide or 
manganese oxide generally are considered a type 
of redoximorphic concentration. 

Mechanical treatment. Use of mechanical equipment 
for seeding, brush management, and other 
management practices. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay Joam. 

Mollic epipedon. A thick, dark, humus-rich surface 
horizon (or horizons) that has high base saturation 
and pedogenic soil structure. It may include the 
upper part of the subsoil. 

Moraine. An accumulation of glacial drift in a 
topographic landform resulting chiefly from the 
direct action of glacial ice. Some types are lateral, 
recessional, and terminal. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Descriptive terms are as 
follows: abundance—few, common, and many; 
size—fine, medium, and coarse; and contrast— 
faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
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more than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic 
soil material. (See Sapric soil material.) 

Mudstone. Sedimentary rock formed by induration of 
silt and clay in approximately equal amounts. 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color with 
hue of 10YR, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nodules. Cemented bodies lacking visible internal 
structure. Calcium carbonate, iron oxide, and 
manganese oxide are common compounds making 
up nodules. If formed in place, nodules of iron 
oxide or manganese oxide are considered types of 
redoximorphic concentrations. 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. The content of 
organic matter in the surface layer is described as 


follows: 
Verylow.................. less than 0.5 percent 
LOW ο νο ο 0.5 to 1.0 percent 
Moderately low ............... 1.0 to 2.0 percent 
Moderate .................... 2.0 to 4.0 percent 
AGM s Балак sayu ος 4.0 to 8.0 percent 
Very high ................ more than 8.0 percent 


Outwash plain. An extensive area of glaciofluvial 
material that was deposited by meltwater streams. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedisediment. A thin layer of alluvial material that 
mantles an erosion surface and has been 
transported to its present position from higher lying 
areas of the erosion surface. 

Pedon. The smallest volume that can be called "a soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The movement of water through the soil. 
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Percs slowly (in tables). The slow movement of water 
through the soil adversely affects the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Very slow................... less than 0.06 inch 
SOW Lc rcx ryan О Г 0.06 to 0.2 inch 
Moderately slow ................. 0.2 to 0.6 inch 
Moderate................. 0.6 inch to 2.0 inches 
Moderately rapid............... 2.0 to 6.0 inches 
ο οκ ise RR I ERES 6.0 to 20 inches 
Very rapid................. more than 20 inches 


Phase, soil. А subdivision of a soil series based on 
features that affect its use and management, such 
as slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plateau. Àn extensive upland mass with relatively flat 
summit area that is considerably elevated (more 
than 100 meters) above adjacent lowlands and 
separated from them on one or more sides by 
escarpments. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid or very rapid 
permeability, the soil may not adequately filter 
effluent from a waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Potential native plant community. See Climax plant 
community. 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots to 
this depth. 
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Prescribed burning. Burning an area under conditions 
of weather and soil moisture and at the time of day 
that will result in the intensity of heat and spread 
required to accomplish specific forest 
management, wildlife, grazing, or fire hazard 
reduction purposes. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are: 
Extremely acid.................... less than 4.5 
Very strongly acid .................... 4.5 to 5.0 
Strongly асій......................... 5.1 to 5.5 
Moderately acid ...................... 5.6 to 6.0 
Slightly acid.......................... 6.1 to 6.5 
Меша v ο ο ο aaa ο 6.6 to 7.3 
Slightly alkaline ...................... 7.4 to 7.8 
Moderately alkaline................... 7.9 to 8.4 
Strongly alkaline ..................... 8.5 to 9.0 
Very strongly alkaline ............ 9.1 and higher 


Redoximorphic concentrations. Nodules, concretions, 
soft masses, pore linings, and other features 
resulting from the accumulation of iron or 
manganese oxide. An indication of chemical 
reduction and oxidation resulting from saturation. 

Redoximorphic depletions. Low-chroma zones from 
which iron and manganese oxide or a combination 
of iron and manganese oxide and clay has been 
removed. These zones are indications of the 
chemical reduction of iron resulting from 
saturation. 

Redoximorphic features. Redoximorphic 
concentrations, redoximorphic depletions, reduced 
matrices, a positive reaction to alpha,alpha- 
dipyridyl, and other features indicating the 
chemical reduction and oxidation of iron and 
manganese compounds resulting from saturation. 

Reduced matrix. A soil matrix that has low chroma in 
situ because of chemically reduced iron (Fe Il). 
The chemical reduction results from nearly 
continuous wetness. The matrix undergoes a 
change in hue or chroma within 30 minutes after 
exposure to air as the iron is oxidized (Fe Ill). A 
type of redoximorphic feature. 

Regolith. The unconsolidated mantle of weathered rock 
and soil material on the earth’s surface; the loose 
earth material above the solid rock. 


107 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 

Rill. A steep-sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs the growth of plants. A saline soil 
does not contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 mitlimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Saprolite. Unconsolidated residual material underlying 
the soil and grading to hard bedrock below. 

Saturation. Wetness characterized by zero or positive 
pressure of the soil water. Under conditions of 
saturation, the water will flow from the soil matrix 
into an unlined auger hole. 

Scarification. The act of abrading, scratching, 
loosening, crushing, or modifying the surface to 
increase water absorption or to provide a more 
tillable soil. 

Second bottom. The first terrace above the normal 
flood plain (or first bottom) of a river. 

Sedimentary rock. Rock made up of particles 
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deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. А group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer. All the soils of a series have 
horizons that are similar in composition, thickness, 
and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell (in tables). The shrinking of soil when dry 
and the swelling when wet. Shrinking and swelling 
can damage roads, dams, building foundations, 
and other structures. It can also damage plant 
roots. 

Silica. A combination of silicon and oxygen. The 
mineral form is called quartz. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Sinkhole. А depression in the landscape where 
limestone has been dissolved. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, 


Soil Survey of 


prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture content. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Sloughed till. Water-saturated till that has flowed slowly 
downhill from its original place of deposit by glacial 
ice. It may rest on other till, on glacial outwash, or 
on a glaciolacustrine deposit. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soft bedrock. Bedrock that can be excavated with 
trenching machines, backhoes, small rippers, and 
other equipment commonly used in construction. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse sand..................... 2.0 to 1.0 
Coarse ѕапа......................... 1.0 to 0.5 
Medium sand ....................... 0.5 to 0.25 
Fine sand ......................... 0.25 to 0.10 
Very fine sand ..................... 0.10 to 0.05 
ci m 0.05 to 0.002 
Clay ο ο ο... less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the substratum. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of rock fragments in a soil. 
Generally, it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
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recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 15 to 24 
inches (38 to 60 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
vegetative barriers to wind erosion and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are: platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular 
cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from wind and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new 
crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter or loosen a layer that restricts 
roots. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons, 
considered collectively. It includes all subdivisions 
of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and 
behavior. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important 
glacial advances. It commonly is a massive, 
arcuate ridge or complex of ridges underlain by till 
and other types of drift. 
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Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff 
so that water soaks into the soil or flows slowly to 
a prepared outlet. A terrace in a field is generally 
built so that the field can be farmed. A terrace 
intended mainly for drainage has a deep channel 
that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till. Unsorted, nonstratified glacial drift consisting of 
clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Till plain. An extensive area of nearly level to 
undulating or gently sloping soils that are underlain 
by till or consist of till. Slopes are 0 to 6 percent. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill. Toe slopes are commonly gentle and 
linear in profile. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, in soils in 
extremely small amounts. They are essential to 
plant growth. 

Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In 
nonglaciated regions, alluvium deposited by 
heavily loaded streams. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Varve. A sedimentary layer or a lamina or sequence of 
laminae deposited in a body of still water within a 
year. Specifically, a thin pair of graded 
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glaciolacustrine layers seasonally deposited, 
usually by meltwater streams, in a glacial lake or 
other body of still water in front of a glacier. 

Water bars. Smooth, shallow ditches or depressional 
areas that are excavated at an angle across a 
sloping road. They are used to reduce the 
downward velocity of water and divert it off and 
away from the road surface. Water bars can easily 
be driven over if constructed properly. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 


Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 

Windthrow. The uprooting and tipping over of trees by 
the wind. 
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How Το Use This Soil Survey 


This survey is divided into three parts. Part | includes general information 
about the survey area; descriptions of the detailed soil map units and soil series 
in the area; and a description of how the soils formed. Part il describes the use 
and management of the soils and the major soil properties. This part may be 
updated as further information about soil management becomes available. Part 
III includes the maps. 

The detailed soil maps can be useful in planning the use and management of 
small areas. 

To find information about your area of interest, locate that area on the Index 
to Map Sheets, which precedes the soil maps. Note the number of the map 
sheet, and turn to that sheet. 

Locate your area of interest on the map sheet. Note the map unit symbols that 
are in that area. Turn to the Index to Map Units in Part | of this survey, which 
lists the map units by symbol and name and shows the page where each map 
unit is described. 

The Summary of Tables shows which table has data on a specific land use 
for each detailed soil map unit. See Contents for sections of this publication that 
may address your specific needs. 


This soil survey is a publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other Federal 
agencies, State agencies including the Agricultural Experiment Stations, and 
local agencies. The Natural Resources Conservation Service (formerly the Soil 
Conservation Service) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1993. Soil names and 
descriptions were approved in 1994. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1993. This survey was 
made cooperatively by the Natural Resources Conservation Service and the 
Minnesota Agricultural Experiment Station. Assistance was provided by the 
Agricultural Extension Service, the Minnesota Department of Natural Resources, 
and the Soil and Water Conservation Board. The survey was partially funded by 
the Legislative Commission for Minnesota Resources and by Lac qui Parle 
County. It is part of the technical assistance furnished to the Lac qui Parle Soil 
and Water Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Natural Resources Conservation Service are 
offered on a nondiscriminatory basis, without regard to race, color, national 
origin, religion, sex, age, marital status, or handicap. 


Cover: This terrace, in an area of Sisseton and Heimdal soils, has a grassed back slope. 
Terraces reduce the hazard of water erosion. 
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Detailed Soil Μαρ Unit Legend 


31D2—Storden loam, 12 to 18 percent slopes, eroded 
34—Parnell silty clay loam, depressional 

47—Colvin silty clay loam 

51—La Prairie loam, occasionally flooded 
60—Glyndon silt loam 

67—Bearden silty clay loam 

70—Svea loam 

85—Calco silty clay loam, occasionally flooded 
108—Mcintosh silt loam 

113—Webster clay loam 

114—Glencoe silty clay loam 

127A—Sverdrup sandy loam, 0 to 2 percent slopes 
127B—Sverdrup sandy loam, 2 to 6 percent slopes 
127C—Sverdrup sandy loam, 6 to 12 percent slopes 
137—Dovray silty clay 

141A—Egeland sandy loam, 0 to 2 percent slopes 
141B—Egeland sandy loam, 2 to 6 percent slopes 
141C—Egeland loam, 6 to 12 percent slopes 
168B—Forman clay loam, 2 to 6 percent slopes 
184—Hamerly loam 

210—Fulda silty clay 

212A—Sinai silty clay loam, 1 to 3 percent slopes 
212B—Sinai silty clay, 3 to 6 percent slopes 

219— Rolfe silt loam 

220D2—Langhei loam, 12 to 18 percent slopes, eroded 
236— Vallers clay loam 

246—Marysland loam 

276—Oldham silty clay 

284B—Poinsett silty clay loam, 1 to 4 percent slopes 
288F—Esmond loam, 18 to 40 percent slopes 
290B—Rothsay silt loam, 1 to 4 percent slopes 
293B—Swenoda loam, 2 to 6 percent slopes 
314—Spottswood loam 

338—Waubay silty clay loam 

339—Fordville loam 

341A—Arvilla sandy loam, 0 to 2 percent slopes 
341B—Arvilla sandy loam, 2 to 6 percent slopes 
341C—Arvilla sandy loam, 6 to 12 percent slopes 
344—Quam silty clay loam 


347—Malachy loam 

375—Forada loam 

396D2—Sisseton loam, 12 to 18 percent slopes, eroded 

402F—Sioux gravelly loam, 12 to 40 percent slopes 

418—Lamoure silty clay loam, occasionally flooded 

421B—Ves loam, 1 to 4 percent slopes 

423—Seaforth loam 

434—Perelia silty clay loam 

437F—Buse loam, 18 to 40 percent slopes 

446—Normania clay loam 

450—Rauville silty clay loam, frequently flooded 

494B—Darnen loam, 2 to 6 percent slopes 

497—Hantho silt loam 

509—Vallers clay loam, very stony 

574—Du Page loam, occasionally flooded 

597—Tara silt loam 

610—Саісо silty clay loam, frequently flooded 

680—Parnell silty clay loam 

694C2—Zell silt loam, 6 to 12 percent slopes, eroded 

706—Bigstone silty clay loam, ponded 

724—Bigstone silty clay loam 

741B—Poinsett-Buse complex, 2 to 6 percent slopes 

748B—Hamlet loam, 1 to 4 percent slopes 

769A—Mehurin clay loam, 0 to 2 percent slopes 

769B—Mehurin clay loam, 2 to 6 percent slopes 

774—Svea loam, very stony 

777C2—Sisseton-Heimdal complex, 6 to 12 percent 
slopes, eroded 

883—Du Page-Zumbro complex, occasionally flooded 

891B—Doland-Buse complex, 3 to 6 percent slopes 

902B—Barnes-Buse complex, 2 to 6 percent slopes 

915C2—Buse-Forman complex, 6 to 12 percent slopes, 
eroded 

942C2—Langhei-Barnes complex, 6 to 12 percent 
slopes, eroded 

954B—Ves-Swanlake complex, 3 to 6 percent slopes 

954C2—-Storden-Ves complex, 6 to 12 percent slopes, 
eroded 

969B—Zell-Rothsay complex, 3 to 6 percent slopes 
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1013—Pits, quarry 

1030—Udorthents-Pits, gravel, complex 

1051—Glencoe silty clay loam, ponded 

1106C—Storden-Hawick-Ves complex, 6 to 12 percent 
slopes, eroded 

1107D—Sisseton-Sioux-Heimdal complex, 6 to 18 
percent slopes, eroded 

1108—Harps-Glencoe-Seaforth complex 

1222—Parle clay loam 

1233B—Esmond-Heimdal complex, 2 to 6 percent 
slopes 

1266C—Yellowbank-Rock outcrop complex, 1 to 25 
percent slopes 


1295B—Doland silt loam, 2 to 4 percent slopes, 
moderately wet 

1296—Swenoda sandy loam, 0 to 2 percent slopes, 
moderately wet 

1309C—Buse-Doland complex, 6 to 12 percent slopes, 
eroded 

1865C—Buse-Barnes complex, 2 to 12 percent slopes, 
extremely stony 

1865F—Buse loam, 12 to 40 percent slopes, extremely 
stony 

1870—Burr-Calco complex, occasionally flooded 

1938—Lakepark loam 

1994—Embden sandy loam 
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Soil Survey of 


Lac qui Parle County, Minnesota 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help to 
prevent soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreational facilities; and for wildlife habitat. 
It can be used to identify the potentials and limitations 
of each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Interpretive ratings help engineers, planners, and 
others understand how soil properties influence 
important nonagricultural uses, such as building site 
development and construction materials. The ratings 
indicate the most restrictive soil features affecting the 
suitability of the soils for these uses. 

Soils are rated in their natural state. No unusual 


modification of the soil site or material is made other 
than that which is considered normal practice for the 
rated use. Even though soils may have limitations, it is 
important to remember that engineers and others can 
modify soil features or can design or adjust the plans 
for a structure to compensate for most of the limitations. 
Most of these practices, however, are costly. The final 
decision in selecting a site for a particular use generally 
involves weighing the costs of site preparation and 
maintenance. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 

The classification and extent of the soils in this 
survey area are shown in the tables “Classification of 
the Soils” and “Acreage and Proportionate Extent of the 
Soils,” which are at the end of this section. 
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il name 


Perella------------------- 
Poinsett------------------ 


Rothsay--- 
Seaforth-- 


Spottswood 
Storden--- 


Sverdrup-- 
Swanlake-- 
Swenoda--- 


CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Sandy, mixed Udic Haploborolls 

Fine-loamy, mixed Udic Haploborolls 

Fine-silty, frigid Aeric Calciaquolls 

Fine-silty, mixed (calcareous), frigid Cumulic Endoaquolls 
Fine, mesic Typic Calciaquolls 

Fine-loamy, mixed Udorthentic Haploborolls 

Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls 
Fine-silty, frigid Typic Calciaquolls 

Fine-loamy, mixed Pachic Udic Haploborolls 

Fine, montmorillonitic, frigid Cumulic Haplaquolls 
Fine-loamy, mixed, mesic Cumulic Hapludolls 

Coarse-loamy, mixed Udic Haploborolls 

Coarse-loamy, mixed Pachic Udic Haploborolls 
Coarse-loamy, mixed Udorthentic Haploborolls 
Coarse-loamy, mixed, frigid Typic Endoaquolls 


Fine-loamy over sandy or sandy-skeletal, mixed Pachic Udic Haploborolls 


Fine-loamy, mixed Udic Argiborolls 

Fine, montmorillonitic, frigid Vertic Epiaquolls 
Fine-loamy, mixed, mesic Cumulic Haplaquolls 

Coarse-silty, frigid Aeric Calciaquolls 

Fine-loamy, frigid Aeric Calciaquolls 

Fine-loamy, mixed Aquic Haploborolls 

Coarse-silty, mixed Pachic Udic Haploborolls 

Fine-loamy, mesic Typic Calciaquolls 

Sandy, mixed, mesic Entic Hapludolls 

Coarse-loamy, mixed Udic Haploborolls 

Fine-loamy, mixed Cumulic Udic Haploborolls 

Fine-loamy, mixed, frigid Cumulic Haplaquolls 

Fine-silty, mixed (calcareous), frigid Cumulic Haplaquolls 
Fine-loamy, mixed (calcareous), frigid Typic Udorthents 
Coarse-loamy, mixed Pachic Udic Haploborolls 

Fine-loamy over sandy or sandy-skeletal, frigid Typic Calciaquolls 
Fine-silty, frigid Aeric Calciaquolls 

Fine, montmorillonitic Aquic Argiborolls 

Fine-loamy, mixed, mesic Aquic Haplustolls 

Fine, montmorillonitic (calcareous), frigid Cumulic Haplaquolls 
Fine-loamy, mixed (calcareous), frigid Cumulic Endoaquolls 
Fine, montmorillonitic, frigid Typic Argiaquolls 
Fine-silty, mixed, frigid Typic Epiaquolls 

Fine-silty, mixed Udic Haploborolls 

Fine-silty, mixed, frigid Cumulic Haplaquolls 

Fine-silty, mixed (calcareous), frigid Cumulic Haplaquolls 
Fine, montmorillonitic, mesic Typic Argialbolls 
Coarse-silty, mixed Udic Haploborolls 

Fine-loamy, mixed, mesic Aquic Calciustolls 

Fine, montmorillonitic Udertic Haploborolls 
Sandy-skeletal, mixed Udorthentic Haploborolls 
Coarse-loamy, mixed, frigid Typic Eutrochrepts 


Fine-loamy over sandy or sandy-skeletal, mixed Pachic Udic Haploborolls 


Fine-loamy, mixed (calcareous), mesic Typic Udorthents 
Fine-loamy, mixed Pachic Udic Haploborolls 
Sandy, mixed Udic Haploborolls 

Fine-loamy, mixed, mesic Entic Hapludolls 
Coarse-loamy, mixed Pachic Udic Haploborolls 
Fine-silty, mixed Pachic Udic Haploborolls 
Fine-loamy, frigid Typic Calciaquolls 
Fine-loamy, mixed, mesic Udic Haplustolls 
Fine-silty, mixed Pachic Udic Haploborolls 
Fine-loamy, mixed, mesic Typic Haplaquolls 
Loamy, mixed Ruptic-Lithic Haploborolls 
Coarse-silty, mixed Udorthentic Haploborolls 
Sandy, mixed, mesic Entic Hapludolls 
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ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


| 
Map | Soil name 


| | 
| Acres | Percent 
symbol | [ 
| ШШ 
3102 |Storden loam, 12 to 18 percent slopes, екойей--------—---------------------------—--- | 148 | * 
34 [Ракпе11 silty clay loam, аергевз1опа1----------------—--------------—-—----—-----—----—-- | 7,265 | 1.5 
47 [Colvin silty clay 1ο8π------------------------------------------------------------------- | 8,192 | 1.6 
51 [τα Prairie loam, occasionally Ε]οοᾶοᾶ----------------------------------------------------------------- | 5,143 | 1.0 
6ο |Glyndon silt loam------------------~----~-----~----~-+.~--~----------~~------------- | 989 | 0.2 
67 | Bearden silty clay 1οδπ-------------------------------------------------------------------- | 3,795 | 0.8 
70 |Svea 1ο8π-------------------------------------------------------------------------- | 9,562 | 1.9 
85 [Calco silty clay loam, occasionally Ё1оойей-------------------------—--------------- | 14,033 | 2.8 
108 [McIntosh silt 1οβα----------------------------------------------------------------- | 772 | 0.2 
113 [Webster clay Ιοπαπι-------------------------------------------------------------------- | 9,347 | 1.9 
114 [Glencoe silty clay 1ο8π--------------------------------------------------------------- | 5,646 | 1.1 
127A |Sverdrup sandy loam, 0 to 2 percent в1орев----------------------------—----------——-- | 537 | 0.1 
1278 |Sverdrup sandy loam, 2 to 6 percent slopes-------------------.------.-.------------ | 7,999 | 1.6 
127С |Sverdrup sandy loam, 6 to 12 percent slopes------------------.-------2-------.------ | 440 | 0.1 
137  |Dovray silty clay----------------------------.---------- --------------------------- | 6,320 | 1.3 
141A |Egeland sandy loam, 0 to 2 percent slopes------------ ----------------------------------- | 925 | 0.2 
1418 [Egeland sandy loam, 2 to 6 percent slopes--------. ----—-------------------------—-—-—-- | 4,699 | 0.9 
1415 |Egeland loam, 6 to 12 percent в1орев----------------------------------------------- | 292 | 0.1 
168B |Forman clay loam, 2 to 6 percent slopes-----—------ | 5,279 | 1.1 
184 |Hamerly 1οᾶπι----------------------------------------------------------------------- | 5,739 | 1.2 
210 |Fulda silty ε]ϑγ------------------------------------------------------------------- | 6,313 | 1.3 
212A [Sinai silty clay loam, 1 to 3 percent slopes--------------------------------.------ | 1,940 | 0.4 
2128 |Sinai silty clay, 3 to 6 percent β]ορεβ------------------------------------------------- | 668 | 0.1 
219 |Rolfe silt loam--------------------------------------------------2---.------.------ | 1,791 | 0.4 
22002 |Langhei loam, 12 to 18 percent slopes, екойей-------------------------------------- | 581 | 0.1 
236  |Vallers clay loam---------------~---------~----------+~~-------~-----~------+-~------ | 11,005 | 2.2 
246 |Marysland 1οβπ--------------------------------------------------------------------- | 7,159 | 1.4 
Lo TI μυ ο ο μμ ο ο μυς | 3,967 | 0.8 
2848 |Poinsett silty clay loam, 1 to 4 percent slopes-------------------.---------------- | 3,673 | 0.7 
288F |Esmond loam, 18 to 40 percent slopes--------------.--------..---------.------------- | 214 | * 
2908 |Rothsay silt loam, 1 to 4 percent slopes------------------------------.------.-.----- | 8,221 | 1.6 
2938 |Swenoda loam, 2 to 6 percent slopes-------------~---------------------~------------- | 1,535 | 0.3 
314 |Spottswood 1ο8π-------------------------------------------------------------------- | 378 | 0.1 
338  |Waubay silty clay loam------------------~~-----~-~-----~---~~--~-----~~~------------ | 12,900 | 2.6 
339 |Fordville loam--------------------------------------------------------.------------- | 2,050 | 0.4 
341A [Arvilla sandy loam, 0 to 2 percent в1орев---------------------------------------—--- | 532 | 0.1 
3418 |Arvilla sandy loam, 2 to 6 percent β]ορβπ--------------------------------------------- | 4,670 | 0.9 
341C |Arvilla sandy loam, 6 to 12 percent в1орев----------------------------------------- | 880 | 0.2 
344  |Quam silty clay 1ο8πι----------------------------------------------------------------- | 5,065 | 1.0 
347 [Malachy 1083------------------------------------------------------------------------ | 1,061 | 0.2 
375 |Forada ΙοΒπι------------------------------------------------------------------------ | 911 | 0.2 
39602 |Sisseton loam, 12 to 18 percent slopes, екойей------------------------------------- | 932 | 0.2 
402F |Sioux gravelly loam, 12 to 40 percent slopes-------~----~-~-------------------------- | 312 | 0.1 
418 [Lamoure silty clay loam, occasionally flooded----------------.--------.------------ | 8,895 | 1.8 
421B |Ves loam, 1 to 4 percent slopes---------------------------------------------------- | 13,262 | 2.7 
423 [Seaforth loam---------------------------------.----2----.-------2-----2--2.---2-------- | 4,376 | 0.9 
434  |Perella silty clay loam--------------------------------.-------.---------.--------- | 9,670 | 1.9 
437F |Buse loam, 18 to 40 percent 51ορ65---------------------------------------------------- | 939 | 0.2 
446 |Normania clay 1ο8π----------------------------------------------------------------- | 14,961 | 3.0 
450 |Rauville silty clay loam, frequently flooded-~---------~------------~--------~----- | 7,604 | 1.5 
494B |Darnen loam, 2 to 6 percent slopes---------------------.--------------.------------ | 2,050 | 0.4 
497 |Hantho silt ]οβπ------------------------------------------------------------------- | 6,119 { 1.2 
509 |Vallers clay loam, very stony------------------------------------------------------ | 1,744 | 0.3 
574 |Du Page loam, occasionally flooded------------------------------------------------- | 7,310 | 1.5 
597 |Tara silt loam--------------------------------------------------------------------- | 4,799 | 1.0 
610 |Calco silty clay loam, frequently flooded------------------.-----------.------------ | 4,032 | 0.8 
680 |Parnell silty clay loam-------------------------~--------------~-~----~------------ | 4,957 | 1.0 
694C2 |zell silt loam, 6 to 12 percent slopes, егойей------------------------------------- | 616 | 0.1 
706  |Bigstone silty clay loam, ponded-------------------------.-------------.------------ | 4,154 | 0.8 
724 |Bigstone silty clay loam----------------------------------.-----.-------.------------ | 1,330 | 0.3 
741B |Poinsett-Buse complex, 2 to 6 percent slopes-------------~-----~-~~-----~---~------ | 7,253 | 1.5 
748B |Hamlet loam, 1 to 4 percent 51ορ65-------------------------------------------------- | 7,776 | 1.6 


| | 


See footnote δὲ end of table. 


ACREAGE AND PROPORTIONATE EXTENT ΟΕ ΤΗΕ SOILS--Continued 


| | | 
Мар | Soil name | Acres | Percent 

symbol | | | 

| ws 
769A [|Mehurin clay loam, 0 to 2 percent slopes--------------------.--------.-------------- | 4,978 | 1.0 
769B |Mehurin clay loam, 2 to 6 percent slopes--------------------.----------.------2--2.-- | 1,156 | 0.2 
774 |Svea loam, very stony----------------------------------------.----------2--------.---- | 1,758 | 0.4 
77762 |Sisseton-Heimdal complex, 6 to 12 percent slopes, екоайейа--------—------------------- | 2,324 | 0.5 
883 [Du Page-Zumbro complex, occasionally #1оойей----------------------—----—------—---—---- | 497 | 0.1 
891B |Doland-Buse complex, 3 to 6 percent в1орев----------------------—--—--—--------—---—-—--- [ 7,088 | 1.4 
902B |Barnes-Buse complex, 2 to 6 percent βῖορθβ------------------------------------------------- | 11,044 | 2.2 
915602 |Buse-Forman complex, 6 to 12 percent slopes, eroded------------.-------------------- | 759 | 0.2 
942C2 |Langhei-Barnes complex, 6 to 12 percent slopes, екойей----------------------------- | 1,347 | 0.3 
954B [|Ves-Swanlake complex, 3 to 6 percent slopes---------------.------------------.-.----- | 39,944 | 8.0 
954C2 |Storden-Ves complex, 6 to 12 percent slopes, егойей-------------------------------- | 4,311 | 0.9 
969B |Zell-Rothsay complex, 3 to 6 percent slopes--------------------------.------.-.---- | 7,023 | 1.4 
1013 [|Pits, αὐασσγ------------------------------------------------------------------------- | 26 | * 
1030 |Udorthents-Pits, gravel, complex------------------.------------2------------.-------- | 411 | 0.1 
1051 |Glencoe silty clay loam, ponded--------------.-------------------------2..--2.-------- | 4,778 | 1.0 
1106C |Storden-Hawick-Ves complex, 6 to 12 percent slopes, eroded------------------------- | 595 | 0.1 
1107D |Sisseton-Sioux-Heimdal complex, 6 to 18 percent slopes, eroded-------------------.- | 561 | 0.1 
1108 |Harps-Glencoe-Seaforth σοπρ]θκ-------------------------------------------------------- | 46,433 | 9.3 
1222 [Parle clay loam-----------------------------------------------------2----.--------.--- | 24,571 | 4.9 
1233B |Esmond-Heimdal complex, 2 to 6 percent slopes-------------------------------------- | 14,851 | 2.9 
12665 |Yellowbank-Rock outcrop complex, 1 to 25 percent slopes----------------------.-.---- | 108 | * 
1295B |Doland silt loam, 2 to 4 percent slopes, moderately μθῖ---------------------------------------- | 1,746 | 0.4 
1296 |Swenoda sandy loam, 0 to 2 percent slopes, moderately wet~~~-----------------------. | 600 | 0.1 
1309C |Buse-Doland complex, 6 to 12 percent slopes, eroded-------------------------.------ | 1,544 | 0.3 
1865C |Buse-Barnes complex, 2 to 12 percent slopes, extremely stony----------------------- | 2,948 | 0.6 
1865F [Buse loam, 12 to 40 percent slopes, extremely βῖοπγ---------------------------------------- | 849 | 0.2 
1870 |Burr-Calco complex, occasionally flooded----------------------.--------------------- | 17,273 | 3.5 
1938 [|Lakepark 1οβπ---------------------------------------------------------------------- | 4,189 | 0.8 
1994 |Embden sandy 1Ιοππι------------------------------------------------------------------- | 4,455 | 0.9 

| Ναῖες------------------------------------------------------------------------- | 4,400 | 0.8 

| ο saa разна 

| Тоба1----------------------------------------------------------------—---- | 498,300 | 100.0 

| | 


* Less than 0.1 percent. 


Agronomy 


General management needed for crops and for hay 
and pasture is suggested in this section. The system of 
land capability classification used by the Natural 
Resources Conservation Service is explained, and the 
estimated yields of the main crops and hay and pasture 
plants are listed for each soil. 

Planners of management systems for individual fields 
or farms should consider obtaining specific information 
from the local office of the Natural Resources 
Conservation Service or the Cooperative Extension 
Service. 


Crops and Pasture 


Burton Hendrickson, district conservationist, and Curtis Nordaune, 
soil conservation technician, Natural Resources Conservation 
Service, helped prepare this section. 


In 1989, about 395,000 acres in Lac qui Parle County 
was cropland (Minnesota Agricultural Statistics Service, 
1990). Of this total, 141,000 acres was used for 
soybeans, 109,000 acres for corn, 72,000 acres for 
spring wheat, 16,000 acres for oats, and 12,000 acres 
for hay. Also, about 40,000 acres was enrolled in the 
Conservation Reserve Program. Sugar beets, edible 
beans, and specialty crops were grown on the 
remaining acres. The acreage used for field crops may 
fluctuate from year to year because of anticipated 
market prices and weather conditions. 

Pasture makes up about 20,000 acres in the county. 
The pastured areas are mainly in the western and 
northern parts of the county and adjacent to the various 
rivers and streams. Some of the soils used as pasture 
are Buse, Esmond, Svea, and Vallers soils. Most 
pastures are steep or very steep or are limited for 
cultivation by such factors as droughtiness, flooding, a 
very stony surface, or bedrock. 

Overgrazing and the failure to apply good 
management practices can result in poor quality 
pastures. Production can be increased by deferred or 
rotation grazing, fertilization, and weed control. Existing 
grass stands of poor quality can be improved by 
interseeding and using management practices that 
enhance the native grass stands or by reseeding 


improved and locally adapted introduced grass species. 
Pasture systems that include a combination of cool- and 
warm-season grasses can greatly improve production 
and carrying capacity. 

Most of the soils in Lac qui Parle County are well 
suited to crop production. Productivity can be increased 
or maintained on most soils by selecting improved crop 
varieties, using soil conservation practices, maintaining 
proper fertility levels, irrigating, and applying other good 
management practices. This soil survey can help in the 
application of such technology. 

The main concerns in managing the cropland in the 
county are water erosion, wind erosion, droughtiness, 
wetness, fertility, and tilth. 

Water erosion is a major concern on the sloping and 
moderately steep soils, such as Barnes, Doland, 
Forman, Heimdal, Langhei, Sisseton, Storden, Ves, and 
Zell soils. Measures that help to control erosion include 
a system of crop residue management, such as 
minimum tillage, ridge till, and no-till, that leaves crop 
residue on the surface; terraces; water- and sediment- 
control structures; contour stripcropping; and grassed 
waterways. 

Wind erosion can be a problem on most of the soils 
in the county. It is a major problem on Arvilla, Bearden, 
Egeland, Hamerly, and Sverdrup soils. Wind erosion 
occurs mainly in the winter and spring. It is especially 
damaging if the soil is dry and bare during periods of 
high wind. Measures that help to control wind erosion 
include a system of crop residue management that 
leaves at least 30 percent of the surface covered with 
crop residue; field windbreaks; cover crops; anda 
cropping sequence that includes high-residue crops and 
rotation hay. 

Droughtiness is a major problem on Arvilla, Fordville, 
Sioux, Sverdrup, and Zumbro soils. Species that are 
planted early and mature early in the season should be 
selected. Measures that conserve moisture include 
establishing field windbreaks, planting cover crops, and 
using a system of conservation tillage that minimizes 
soil disturbance and leaves large amounts of crop 
residue on the surface. 

Wetness can be a problem on poorly drained and 


very poorly drained soils, such as Colvin, Dovray, 
Fulda, Glencoe, Harps, Parnell, and Vallers soils. The 
use of artificial drainage systems in the southeastern 
two-thirds of Lac qui Parle County is extensive. The 
main outlets for drainage systems that consist of tile or 
shallow surface ditches are rivers and open county 
ditches. Adequate outlets are difficult to find in the 
western and northern parts of the county. Drainage of 
some wet areas may be limited in the future because of 
the increased importance of maintaining wetlands. 
Drainage systems must meet a variety of Federal, state, 
and local regulations. 

Properly timed tillage increases productivity on these 
poorly drained and very poorly drained soils. Tilling 
when the soil is wet can result in surface compaction. 
Using a conservation tillage system, such as ridge till, 
for row crops can help to overcome some of the 
wetness problems associated with poorly drained soils 
by minimizing traffic over the field, controlling wheel 
tracks, and providing an elevated row area during early 
stages of crop growth. 

Fertility is a measure of pH level and of the content 
of plant nutrients in the soil. The soils in the county 
generally have a low content of phosphorus and a high 
content of potash and lime. Crops respond to 
applications of needed fertilizer nutrients. The amount 
to be applied depends on past and present 
management, the kind of crop to be grown, and the 
anticipated level of yields. А soil fertility test is needed 
to determine nutrient levels and fertilizer needs. The 
nitrate nitrogen test should be used to determine 
fertilizer needs. Applications of manure and a rotation 
that includes legumes can improve nitrogen levels. 

Tilth is an important factor affecting the germination 
of seeds and the infiltration of water into the soil. 
Maintaining good tilth is particularly difficult in areas of 
very poorly drained soils, such as Bigstone, Dovray, 
Glencoe, Oldham, and Parnell soils. Tilling at the proper 
moisture content is critical. Tilling when the soil is too 
wet can result in surface compaction, which damages 
soil structure and reduces the rate of water infiltration. It 
can also result in a cloddy surface, which makes a poor 
seedbed. 

Practices that improve soil tilth include installing a 
good drainage system where needed, tilling at the 
proper moisture content, reducing the number of tillage 
trips across a field, using a crop rotation that includes 
grasses and legumes, and incorporating organic 
material, such as manure, crop residue, or straw, into 
the upper layer of the soil. 

The management concerns affecting the use of the 
detailed soil map units in the survey area for crops are 
shown in the table “Cropland Management 
Considerations.” 


Soil Survey of 


Conserving moisture consists primarily of reducing 
the evaporation and runoff rates and increasing the rate 
of water infiltration. Applying conservation tillage and 
conservation cropping systems, farming on the contour, 
stripcropping, establishing field windbreaks, and leaving 
crop residue on the surface conserve moisture. 

Generally, a combination of several practices is 
needed to control wind erosion and water erosion. 
Conservation tillage, stripcropping, field windbreaks, 
contour farming, conservation cropping systems, crop 
residue management, terraces, diversions, and grassed 
waterways help to prevent excessive soil loss. 

Measures that are effective in maintaining soil fertility 
include applying fertilizer, both organic and inorganic, 
including manure; incorporating crop residue or green 
manure crops into the soil; and using proper crop 
rotations. Controlling erosion helps to prevent the loss 
of organic matter and plant nutrients and thus helps to 
maintain productivity, although the level of fertility can 
be reduced even in areas where erosion is controlled. 
All of the soils used for nonirrigated crops respond well 
to applications of fertilizer. 

Some of the considerations shown in the table 
cannot be easily overcome. These are channels, 
flooding, gullies, and ponding. 

Additional considerations are as follows: 

Lime content, limited available water capacity, 
potential poor tilth and compaction, and restricted 
permeability —These limitations can be minimized by 
incorporating green manure crops, manure, or crop 
residue into the soil; applying a system of conservation 
tillage; and using conservation cropping systems. Also, 
crops may respond well to additions of phosphate 
fertilizer in areas where the soils have a high content of 
lime. 

Potential for ground-water contamination —The proper 
use of nutrients and pesticides can reduce the risk of 
ground-water contamination. 

Potential for surface-water contamination.—The risk of 
surface-water contamination can be reduced by the 
proper use of nutrients and pesticides and by 
conservation farming practices that reduce the runoff 
rate. 

Surface rock fragments.—This limitation causes rapid 
wear of tillage equipment. It cannot be easily overcome. 
Surface stones.—Stones or boulders on or near the 
surface can hinder normal tillage unless they are 

removed. 

Salt content—In areas where this is a limitation, only 
salt-tolerant crops should be grown. 

On irrigated soils the main management concerns 
are efficient water use, nutrient management, control of 
erosion, pest and weed control, and timely planting and 
harvesting. An irrigation system that provides optimum 
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control and distribution of water at minimum cost is 
needed. Overirrigation wastes water, leaches plant 
nutrients, and causes erosion. Also, it can create 
drainage problems, raise the water table, and increase 
the salinity of the soils. 


Explanation of Criteria 


Acid soil.—The pH is less than 6.1. 

Channeled.—The word “channeled” is included in the 
map unit name. 

Dense layer.—The bulk density is 1.80 g/cc or 
greater within the soil profile. 

Depth to rock.—The depth to bedrock is less than 40 
inches. 

Excessive permeability. —Permeability is 6 inches per 
hour or more within the soil profile. 

Flooding.—Flooding is occasional or frequent. 

Gullied.—The word "gullied" is included in the map 
unit name. 

High organic matter content. —The surface layer has 
more than 20 percent organic matter. 

Lime content.—The pH is 7.4 or more in the surface 
layer, or the wind erodibility group is 4L. 

Limited available water capacity .—The available 
water capacity calculated to a depth of 60 inches or to a 
root-limiting layer is 6 inches or less. 

Limited organic matter content.—The content of 
organic matter is 2 percent or less in the surface layer. 

Ponding.—Ponding duration is assigned to the map 
unit component. The water table is above the 
surface. 

Potential poor tilth and compaction.—The content of 
clay is 27 percent or more in the surface layer. 

Potential for ground-water contamination (by nutrients 
or pesticides).—Depth to the water table is 4 feet or 
less, the permeability of any layer is more than 6.0 
inches per hour, or the depth to bedrock is less than 60 
inches. 

Potential for surface-water contamination (by nutrients 
or pesticides).—The map unit component is 
occasionally flooded or frequently flooded, is subject to 
ponding, is assigned to hydrologic group C or D and 
has a slope of more than 2 percent, is assigned to 
hydrologic group A and has a slope of more than 6 
percent, or is assigned to hydrologic group B, has a 
slope of 3 percent or more, and has a K factor of more 
than 0.17. 

Previously eroded.—The word "eroded" is included in 
the map unit name. 

Restricted permeability.—Permeability is less than 
0.06 inch per hour within the soil profile. 

Salt content. —The electrical conductivity is 4 or more 
in the surface layer or 8 or more within a depth of 30 
inches. 


Slope (equipment limitation).—The slope is more 
than 15 percent. 

Surface rock fragments (equipment limitation).—The 
terms describing the texture of the surface layer include 
any rock fragment modifier, except for gravelly, 
channery, stony, very stony, extremely stony, bouldery, 
very bouldery, and extremely bouldery. 

Surface stones (equipment limitation).—The word 
“stony” or "bouldery" is included in the map unit name 
or in the description of the surface layer. 

Water erosion.—Either the slope is 6 percent or 
more, or the slope is more than 3 percent and less than 
6 percent and the surface layer is not sandy. 

Water table.—4A water table is within 2.5 feet of the 
surface. 

Wind erosion.—The wind erodibility group is 1, 2, 3, 
or 4L. 

Further information about the management practices 
described in this section can be obtained from local 
offices of the Cooperative Extension Service and the 
Natural Resources Conservation Service. 


Crop Yield Estimates 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in the table "Land Capability and Yields per 
Acre of Crops." In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. The land 
capability classification of each map unit also is shown 
in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 


Crops other than those shown in the table are grown 
in the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Natural Resources Conservation Service or 
of the Cooperative Extension Service can provide 
information about the management and productivity of 
the soils for those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops. 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for 
crops, and the way they respond to management. The 
criteria used in grouping the soils do not take into 
account major and generally expensive landforming that 
would change slope, depth, or other characteristics of 
the soils, nor do they include possible but unlikely major 
reclamation projects. Capability classification is not a 
substitute for interpretations designed to show suitability 
and limitations of groups of soils for rangeland, for 
woodland, or for engineering purposes. 

In the capability system, soils generally are grouped 
at three levels—capability class, subclass, and unit 
(USDA, 1961). These categories indicate the degree 
and kinds of limitations affecting mechanized farming 
systems that produce the more commonly grown field 
crops, such as corn, small grain, cotton, hay, and field- 
grown vegetables. Only class and subclass are used in 
this survey. 

Capability classes, the broadest groups, are 
designated by numerals 1 through 8. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. 

If properly managed, soils in classes 1, 2, 3, and 4 
are suitable for the mechanized production of the 
commonly grown field crops and for pasture and 
woodland. The degree of the soil limitations affecting 
the production of cultivated crops increases 
progressively from class 1 to class 4. The limitations 
can affect levels of production and the risk of 
permanent soil deterioration caused by erosion and 
other factors. 

Soils in classes 5, 6, and 7 are generally not suited 
to the mechanized production of the commonly grown 
field crops without special management, but they are 
suitable for plants that provide a permanent cover, such 
as grasses and trees. The severity of the soil limitations 
affecting crops increases progressively from class 5 to 
class 7. 

Areas in class 8 are generally not suitable for crops, 
pasture, or woodland without a level of management 
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that is impractical. These areas may have potential for 
other uses, such as recreational facilities and wildlife 
habitat. 

Capability subclasses identify the dominant kind of 
limitation in the class. They are designated by adding a 
small letter, e, w, s, or c, to the class numeral, for 
example, 2e. The letter e shows that the main hazard is 
the risk of erosion unless a close-growing plant cover is 
maintained; w shows that water in or on the soil 
interferes with plant growth or cultivation (in some soils 
the wetness can be partly corrected by artificial 
drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used in 
only some parts of the United States, shows that the 
chief limitation is climate that is very cold or very dry. 

There are no subclasses in class 1 because the soils 
of this class have few limitations. Class 5 contains only 
the subclasses indicated by w, s, or c because the soils 
in class 5 are subject to little or no erosion. They have 
other limitations that restrict their use mainly to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each soil is given in 
the table "Land Capability and Yields per Acre of 
Crops" at the end of this section. 


Prime Farmland 


Prime farmland is of major importance in meeting the 
Nation's short- and long-range needs for food and fiber. 
The acreage of high-quality farmland is limited, and the 
U.S. Department of Agriculture recognizes that 
government at local, state, and Federal levels, as well 
as individuals, must encourage and facilitate the wise 
use of our Nation's prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to food, feed, forage, fiber, and oilseed crops. Such 
soils have properties that favor the economic production 
of sustained high yields of crops. The soils need only to 
be treated and managed by acceptable farming 
methods. An adequate moisture supply and a 
sufficiently long growing season are required. Prime 
farmland soils produce the highest yields with minimal 
expenditure of energy and economic resources, and 
farming these soils results in the least damage to the 
environment. 

Prime farmland soils may presently be used as 
cropland, pasture, or woodland or for other purposes. 
They either are used for food and fiber or are available 
for these uses. Urban or built-up land, public land, and 
water areas cannot be considered prime farmland. 
Urban or built-up land is any contiguous unit of land 10 
acres or more in size that is used for such purposes as 
housing, industrial, and commercial sites, sites for 


Lac qui Parle County, Minnesota—Part ΙΙ 


institutions or public buildings, small parks, golf 
courses, cemeteries, railroad yards, airports, sanitary 
landfills, sewage treatment plants, and water-control 
structures. Public land is land not available for farming 
in National forests, National parks, military reservations, 
and state parks. 

Prime farmland soils commonly receive an adequate 
and dependable supply of moisture from precipitation or 
irrigation. The temperature and growing season are 
favorable, and the level of acidity or alkalinity and the 
content of salts and sodium are acceptable. The soils 
have few, if any, rocks and are permeable to water and 
air. They are not excessively erodible or saturated with 
water for long periods, and they are not frequently 
flooded during the growing season or are protected 
from flooding. Slopes range mainly from 0 to 6 percent. 

Soils that have a high water table or are subject to 
flooding may qualify as prime farmland where these 
limitations are overcome by drainage measures or flood 
control. Onsite evaluation is necessary to determine the 
effectiveness of corrective measures. More information 
about the criteria for prime farmland can be obtained at 
the local office of the Natural Resources Conservation 
Service. 

A recent trend in land use has been the conversion 
of prime farmland to urban and industrial uses. The loss 
of prime farmland to other uses puts pressure on lands 
that are less productive than prime farmland. 

About 439,160 acres, or nearly 88 percent of the 
survey area, meets the requirements for prime 
farmland. 

The map units in the survey area that meet the 
requirements for prime farmland are listed in the table 
“Prime Farmland.” On some soils included in the table, 
measures that overcome limitations are needed. The 
need for these measures is indicated in parentheses 
after the map unit name. The location of each map unit 
is shown on the detailed soil maps at the back of this 
publication. The soil qualities that affect use and 
management are described in the section “Soil Series 
and Detailed Soil Map Units” in Part | of this survey. 
This list does not constitute a recommendation for a 
particular land use. 


Erosion Factors 


Soil erodibility (K) and soil-loss tolerance (T) factors 
are used in an equation that predicts the amount of soil 
lost through water erosion in areas of cropland. The 
procedure for predicting soil loss is useful in guiding the 
selection of soil and water conservation practices. 


Soil Erodibility (K) Factor 


The soil erodibility (K) factor indicates the 
susceptibility of a soil to sheet and rill erosion by water. 


The soil properties that influence erodibility are those 
that affect the infiltration rate, the movement of water 
through the soil, and the water storage capacity of the 
soil and those that allow the soil to resist dispersion, 
splashing, abrasion, and the transporting forces of 
rainfall and runoff. The most important soil properties 
are the content of silt plus very fine sand, the content of 
sand coarser than very fine sand, the content of organic 
matter, soil structure, and permeability. 


Fragment-Free Soil Erodibility (Kf) Factor 


This is one of the factors used in the revised 
Universal Soil Loss Equation. It shows the erodibility of 
the fine-earth fraction, or the material less than 2 
millimeters in size. 


Soil-Loss Tolerance (T) Factor 


The soil-loss tolerance (T) factor is an estimate of the 
maximum annual rate of soil erosion that can occur 
over a sustained period without affecting crop 
productivity. The rate is expressed in tons of soil loss 
per acre per year. Ratings of 1 to 5 are used, 
depending on soil properties and prior erosion. The 
criteria used in assigning a T factor to a soil include 
maintenance of an adequate rooting depth for crop 
production, potential reduction of crop yields, 
maintenance of water-control structures affected by 
sedimentation, prevention of gullying, and the value of 
nutrients lost through erosion. 


Wind Erodibility Groups 


Wind erodibility is directly related to the percentage 
of dry, nonerodible surface soil aggregates larger than 
0.84 millimeter in diameter. From this percentage, the 
wind erodibility index (I) factor is determined. This factor 
is an expression of the stability of the soil aggregates, 
or the extent to which they are broken down by tillage 
and the abrasion caused by windblown soil particles. 
Soils are assigned to wind erodibility groups (WEG) 
having similar percentages of dry soil aggregates larger 
than 0.84 millimeter. 

Additional information about wind erodibility groups 
and К, Kf, T, and | factors can be obtained from local 
offices of the Natural Resources Conservation Service 
or the Cooperative Extension Service. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 


10 


angles {ο the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on 
a well prepared site and maintained in good condition. 

Windbreaks are commonly planted on land that did 
not originally support trees. Knowledge of how trees 
perform on such land can be gained only by observing 
and recording the performance of trees that have been 
planted and have survived. Many popular windbreak 
species are not indigenous to the areas in which they 
are planted. 

Each tree or shrub species has certain climatic and 
physiographic limits. Within these parameters, a tree or 
shrub may grow well or grow poorly, depending on the 
characteristics of the soil. Each tree or shrub has 
definable potential heights in a given physiographic 
area and under a given climate. Accurate definitions of 
potential heights are necessary when a windbreak is 
planned and designed. 

The table “Windbreaks and Environmental Plantings” 
shows the height that locally grown trees and shrubs 
are expected to reach in 20 years on various soils. The 
estimates in this table are based on measurements and 
observation of established plantings that have been 
given adequate care. They can be used as a guide in 
planning windbreaks and screens. Additional 
information on planning windbreaks and screens and 
planting and caring for trees and shrubs can be 
obtained from local offices of the Natural Resources 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


Windbreak Suitability Groups 


Windbreak suitability groups consist of soils in which 
the kinds and degrees of the hazards and limitations 
that affect the survival and growth of trees and shrubs 
in windbreaks are about the same. 

Group 1 consists of soils that are somewhat poorly 
drained or moderately well drained, are rapidly 
permeable to moderately slowly permeable, and do not 
have free carbonates in the upper 20 inches. 

Group 1K consists of soils that are somewhat poorly 
drained or moderately well drained, are rapidly 
permeable to moderately slowly permeable, and have 
free carbonates within 20 inches of the surface. These 
soils may be very slightly saline or slightly saline (the 
electrical conductivity is 2 to 8). 
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Group 2 consists of poorly drained soils that have 
been artificially drained and do not have free 
carbonates in the upper 20 inches. Permeability varies. 

Group 2K consists of poorly drained or very poorly 
drained soils that have been artificially drained and 
have free carbonates within 20 inches of the surface. 
Permeability varies. These soils may be very slightly 
saline or slightly saline (the electrical conductivity is 2 to 
8). 

Group 2H consists of very poorly drained soils that 
have been artificially drained and have more than 16 
inches of organic material. Permeability varies. 

Group 2W consists of very poorly drained soils that 
are subject to ponding and have been artificially 
drained. It includes soils that have an organic surface 
layer up to 16 inches thick. Permeability varies. 

Group 3 consists of soils that are well drained or 
moderately well drained and are loamy or silty 
throughout. Permeability is moderate or moderately 
slow. These soils do not have free carbonates in the 
upper 20 inches. 

Group 4 consists of soils that are well drained, 
moderately well drained, or somewhat poorly drained 
and have a silty or loamy surface layer and a clayey 
subsoil. Permeability is slow or very slow. 

Group 4C consists of soils that are well drained, 
moderately well drained, or somewhat poorly drained 
and have a clayey surface layer and subsoil. 
Permeability is slow or very slow. 

Group 4F consists of soils that are well drained, 
moderately well drained, or somewhat poorly drained 
and have a substratum of dense till. Permeability is 
slow or very slow. 

Group 5 consists of soils that are excessively drained 
to moderately well drained and have a moderate 
available water capacity. These soils are dominantly 
fine sandy loam or sandy loam, but some are sandy in 
the upper part and loamy in the lower part. 

Group 6G consists of excessively drained to 
moderately well drained soils that are loamy in the 
upper part and have sand or sand and gravel at a depth 
of 20 to 40 inches. These soils have a low or moderate 
available water capacity. 

Group 6D consists of excessively drained to 
moderately well drained, loamy soils that have bedrock 
at a depth of 20 to 40 inches. These soils have a low or 
moderate available water capacity. 

Group 7 consists of excessively drained to well 
drained soils that are dominantly loamy fine sand or 
coarser textured and are shallow to sand or to sand and 
gravel. These soils have a low available water capacity. 

Group 8 consists of excessively drained to well 
drained, loamy soils that have free carbonates within 20 
inches of the surface. 
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Group 9W consists of soils that are somewhat poorly 
drained, poorly drained, or very poorly drained and are 
moderately saline (the electrical conductivity is 8 to 16). 

Group 10 consists of soils or miscellaneous land 
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types that generally are not suitable for windbreaks. 
One or more characteristics, such as soil depth, texture, 
wetness, available water capacity, or slope, limit the 
planting, survival, or growth of trees and shrubs. 
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CROPLAND MANAGEMENT CONSIDERATIONS 


(See text for a description of the considerations listed in this 


table) 
Map symbol Cropland management 
and considerations 


soil name 


| 
| 
| 
| 
31D2: | 
Storden---------- | Lime content 
| Limited organic matter content 
| Potential for surface-water contamination 
| Previously eroded 
| Slope 
| Water erosion 
| Wind erosion 
| 
34: | 
Parnell---------- | Potential for ground-water contamination 
| Potential poor tilth and compaction 
| 
41: | 
Colvin----------- | Lime content 
| Potential for ground-water contamination 
| Potential poor tilth and compaction 
| Water table 
| Wind erosion 
| 
51: | 
La Prairie------- | Flooding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| 
60: | 
Glyndon---------- | Lime content 
| Potential for ground-water contamination 
| Water table 
| Wind erosion 
| 
67: | 
Bearden---------- | Lime content 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Potential poor tilth and compaction 
| Water table 
| Wind erosion 
| 
70: | 
Svea------------- | No major limitations or hazards 
| 
85: | 
Calco------------ | Flooding 
| Lime content 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Potential poor tilth and compaction 
| Water table 
| Wind erosion 
| 
108: | 
McIntosh--------- Lime content 


Potential for ground-water contamination 
Water table 
Wind erosion 
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued 


Map symbol 
and 
soil name 


113: 
Webster---------- 


114: 
Glencoe---------- 


127A: 
Sverdrup--------- 


127B: 
Sverdrup--------- 


127C: 
Sverdrup--------- 


137: 
Dovray----------- 


141A: 
Egeland---------- 


141B: 
Egeland---------- 


Cropland management 
considerations 


Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 


Potential for ground-water contamination 
Potential poor tilth and compaction 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 


Wind erosion 


Potential for surface-water contamination 
Water erosion 
Wind erosion 


Potential for surface-water contamination 
Water erosion 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Water erosion 


Lime content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water table 

Wind erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued 


Map symbol 
and 
soil name 


236: 
Vallers---------- 


246: 
Marysland-------- 


284B: 
Poinsett--------- 


288F: 
Esmond----------- 


290B: 
Rothsay---------- 


293B: 


Swenoda---------- 


314: 
Spottswood------- 


Cropland management 
considerations 


Potential for ground-water contamination 
Potential for surface-water contamination 
Potential poor tilth and compaction 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Restricted permeability 

Water erosion 


Potential for ground-water contamination 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Slope 

Water erosion 

Wind erosion 


Lime content 

Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 

Wind erosion 


Excessive permeability 

Lime content 

Potential for ground-water contamination 
Water table 

Wind erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 


Potential poor tilth and compaction 
Water erosion 


Lime content 

Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Water erosion 


Potential for surface-water contamination 
Water erosion 


Excessive permeability 
Potential for ground-water contamination 
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued 


Map symbol 


Cropland management 


and 


considerations 


soil name 


339: 


341B: 
Arvilla---------- 


341C: 
Arvilla---------- 


347: 


375: 
Forada----------- 


396D2: 
Sisseton--------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Potential for ground-water contamination 
Potential poor tilth and compaction 


Excessive permeability 
Limited available water capacity 
Potential for ground-water contamination 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 


Excessive permeability 

Lime content 

Potential for ground-water contamination 
Wind erosion 


Excessive permeability 
Potential for ground-water contamination 
Water table 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 


16 


Soil Survey of 


CROPLAND MANAGEMENT CONSIDERATIONS--Continued 


Map symbol 
and 


Cropland management 
considerations 


soil name 


423: 


434: 
Perella---------- 


446: 
Normania--------- 


450: 
Rauville--------- 


494B: 
Darnen----------- 


497: 
Hantho----------- 


509: 
Vallers---------- 


Flooding 

Lime content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Potential poor tilth and compaction 

Water table 

Wind erosion 


Water erosion 


Lime content 
Potential for 
Wind erosion 


ground-water contamination 


Potential for 
Water table 


ground-water contamination 


Lime content 
Potential for 
Slope 

Water erosion 
Wind erosion 


surface-water contamination 


Potential for ground-water contamination 
Potential poor tilth and compaction 


Flooding 

Lime content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Potential poor tilth and compaction 


Potential for 
Potential for 
Water erosion 


ground-water contamination 
surface-water contamination 


Potential for ground-water contamination 


Lime content 

Potential for ground-water contamination 
Potential poor tilth and compaction 
Surface stones 

Water table 

Wind erosion 


Flooding 
Potential for surface-water contamination 


Potential for ground-water contaminatic- 
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued 


Map symbol 


and 


soil name 


706: 


Bigstone--------- 


724: 
Bigs 


741B: 
Poin 


769B: 
Mehu 


tone--------- 


sett--------- 


rin---------- 


Cropland management 
considerations 


Flooding 

Lime content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Potential poor tilth and compaction 
Water table 

Wind erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Water erosion 

Wind erosion 


Lime content 
Potential for ground-water contamination 
Potential poor tilth and compaction 


Lime content 

Potential for ground-water contamination 
Potential poor tilth and compaction 

Wind erosion 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Water erosion 


Lime content 
Potential for surface-water contamination 
Water erosion 
Wind erosion 


Potential for ground-water contamination 
Water erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 


Potential for ground-water contamination 
Potential for surface-water contamination 
Potential poor tilth and compaction 
Water erosion 

Water table 


Surface stones 
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued 


Map symbol 


Cropland management 


777C2 
Siss 


902B: 
Barn 


Вагп 


апа 


eton--------- 


considerations 


oil name 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Previously eroded 
Water erosion 


Flooding 
Potential for surface-water contamination 


Excessive permeability 

Flooding 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Wind erosion 


Potential for surface-water contamination 
Water erosion 


Lime content 

Potential for surface-water contamination 
Water erosion 

Wind erosion 


Potential for surface-water contamination 
Water erosion 


Lime content 

Potential for surface-water contamination 
Water erosion 

Wind erosion 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Previously eroded 

Water erosion 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Previously eroded 
Water erosion 
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954С 
Sto 


1030 


1051 


1106 
Sto 


CROPLAND MANAGEMENT CONSIDERATIONS--Continued 


Map symbol 
and 
soil name 


2: 
rden---------- 


C: 
rden---------- 


Hawick----------- 


Cropland management 
considerations 


Potential for surface-water contamination 
Water erosion 


Lime content 
Potential for surface-water contamination 
Water erosion 
Wind erosion 


Lime content 

Limited organic matter content 

Potential for surface-water contamination 
Previously eroded 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Previously eroded 
Water erosion 


Lime content 
Potential for surface-water contamination 
Water erosion 
Wind erosion 


Potential for surface-water contamination 
Water erosion 


Nonsoil material 


Nonsoil material 


Nonsoil material 


Potential for ground-water contamination 
Potential poor tilth and compaction 


Lime content 

Limited organic matter content 

Potential for surface-water contamination 
Previously eroded 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Previously eroded 

Water erosion 


Potential for surface-water contamination 
Previously eroded 
Water erosion 
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued 


Map symbol 
and 
soil name 


11070: 
Sisseton--------- 


Heimdal---------- 


Glencoe---------- 


Seaforth--------- 


1233B: 
Esmond----------- 


Heimdal---------- 


1266C: 
Yellowbank------- 


Rock outcrop----- 


1295B: 
Doland----------- 


Cropland management 
considerations 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Previously eroded 

Slope 

Water erosion 


Potential for surface-water contamination 
Previously eroded 

Slope 

Water erosion 


Lime content 

Potential for ground-water contamination 
Water table 

Wind erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 


Lime content 
Potential for ground-water contamination 
Wind erosion 


Lime content 

Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 

Wind erosion 


Lime content 
Potential for surface-water contamination 
Water erosion 
Wind erosion 


Potential for surface-water contamination 
Water erosion 


Depth to rock 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 


Nonsoil material 


Potential for surface-water contamination 
Water erosion 
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Map 


soi 


1296: 
Swenod 


1938: 
Lakepa 


1994: 


CROPLAND MANAGEMENT CONSIDERATIONS--Continued 


symbol 
and 
l name 


rk--------- 


Cropland management 
considerations 


Potential for ground-water contamination 
Wind erosion 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Previously eroded 
Water erosion 


Lime content 

Potential for surface-water contamination 
Surface stones 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Surface stones 
Water erosion 


Lime content 

Potential for surface-water contamination 
Slope 

Surface stones 

Water erosion 

Wind erosion 


Flooding 

Lime content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Potential poor tilth and compaction 
Water table 

Wind erosion 


Flooding 

Lime content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Potential poor tilth and compaction 

Water table 

Wind erosion 


Potential for ground-water contamination 
Water table 


Wind erosion 
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22 Soil Survey of 


LAND CAPABILITY AND YIELDS PER ACRE OF CROPS 


(Yields are those that can be expected under a high level of nonirrigated management. Absence of a 
yield indicates that the soil is not suited to the crop or the crop generally is not grown on 


the soil) 
| | | | | | 
Map symbol | Land | Corn | Soybeans |Spring wheat | Oats | Alfalfa hay 
and soil name | capability | | | | | 
| | | | | | 
| | Bu | Bu | Bu | Bu | Tons 
| | | | | | 
31D2---- =S | 4e | 70.0 | 22.0 | 29.0 | 46.0 | 2.5 
Storden | | | | | | 
| | | | | | 
34--------------- | 3w | 92.0 | 30.0 | 36.0 | 57.0 | 2.8 
Parnell | | | | | | 
| | | | | | 
а47--------------- | 2м | 105.0 | 33.0 | 44.0 | 70.0 | 3.7 
Colvin | | | | | | 
| | | | | | 
ο TE ο шшш сые | 2w | 108.0 | 36.0 | 44.0 | 71.0 | 3.8 
La Prairie | | | | | | 
| | | | | | 
Боа | 25 | 117.0 | 37.0 | 48.0 | 77.0 | 4.1 
р | 
67--------------- | 2e | 117.0 | 37.0 | 48.0 | 77.0 | 4.1 
Bearden | | | | | | 
| | | | | | 
10--------------- | 1 | 116.0 | 39.0 | 47.0 | 76.0 | 4.1 
Svea | | | | | | 
| | | | | | 
85--------------- | 2w | 94.0 | 32.0 | 38.0 | 60.0 | 2.9 
Calco | | | | | | 
| | | | | | 
108-------------- | 2s | 113.0 | 36.0 | 46.0 | 73.0 | 43.9 
McIntosh | | | | | | 
| | | | | | 
11ᾱ------------κ- | 2w | 110.0 | 36.0 | 46.0 | 73.0 | 3.9 
Webster | | | | | | 
| | | | | | 
114-------------- | 3w | 96.0 | 32.0 | 38.0 | 60.0 | 3.0 
Glencoe | | | | | | 
| | | | | | 
127A------------- | 3s | 54.0 | 18.0 | 25.0 | 40.0 | 2.4 
Sverdrup | | | | | | 
| | | | | | 
127B------------- | 3e | 50.0 | 17.0 | 23.0 | 34.0 | 2.3 
Sverdrup | | | | | | 
| | | | | | 
1276------------- | 48 | 45.0 | 15.0 | 21.0 | 32.0 | 2.2 
Sverdrup | | | | | | 
| | | | | 
a i «εσεις | 3w | 80.0 | 26.0 | 38.0 | 60.0 | 2.4 
Dovray | | | | | | 
141A------------- | 3s | 76.0 | 24.0 | 35.0 | 56.0 | 2.7 
Egeland | | | | | | 
Ἰάιβ--------------- | 3e | 70.0 | 23.0 | 33.0 | 53.0 | 2.6 
= DE on | р | 
Ἰλιξ------------ε | 4e | 60.0 | 19.0 | 28.0 | 45.0 | 1.5 
Egeland | | | | | | 
1δ8βΒ-.--.---------------- | 29 | 112.0 | 37.0 | 45.0 | 72.0 | 3.9 
| | | | | 
| | | | | 
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Part II 


Lac qui Рапе County, Minnesota 


LAND CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 
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Рап ΙΙ 


Lac qui Parle County, Minnesota 


LAND CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 
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LAND CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 
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Lac qui Parle County, Minnesota—Part ΙΙ 


LAND CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 


ل ا ل ر ر ل 


| | | | | 
Map symbol | Land | Corn | Soybeans [Spring wheat | Oats | Alfalfa hay 
and soil name | capability | | | | | 
ا | ا‎ ee 
| | Bu | Bu | | Bu | Tons 
| | | | | | 
1865F------------ | 7s | --- | --- | --- | --- | --- 
Виве | | | | | | 
| | | | | | 
1870------------- | | 86.0 | 26.0 | 33.0 | 52.0 | 2.5 
Burr------------ | 2w | | | | | 
| | | | | | 
Са1со----------- | 2w | | | | | 
| | | | | | 
1938------------- | 2w | 98.0 | 33.0 | 41.0 | 65.0 | 3.4 
Lakepark | | | | | | 
| | | | | | 
1994------------- | 2s | 80.0 | 26.0 | 38.0 | 60.0 | 2.8 
| | | | | | 
| | | | 


Аі و‎ ΠΠ 
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PRIME FARMLAND 


Map | Soil name 
symbol | 

47 |Colvin silty clay loam (where drained) 

51 |La Prairie loam, occasionally flooded 

60 |Glyndon silt loam 

67 [Bearden silty clay loam 

70 [Svea loam 

85 |Calco silty clay loam, occasionally flooded (where drained) 


108 [McIntosh silt loam 
113 |Webster clay loam (where drained) 


127A |Sverdrup sandy loam, 0 to 2 percent slopes (where irrigated) 
1218 |Sverdrup sandy loam, 2 to 6 percent slopes (where irrigated) 


1418 |Egeland sandy loam, 0 to 2 percent slopes 
141В |Egeland sandy loam, 2 to 6 percent slopes 
1688 |Forman clay loam, 2 to 6 percent slopes 

184 |Hamerly loam 

210 [Fulda silty clay (where drained) 

212A [|Sinai silty clay loam, 1 to 3 percent slopes 
236 |Vallers clay loam (where drained) 

246 |Marysland loam (where drained) 

284B |Poinsett silty clay loam, 1 to 4 percent slopes 
290B [|Rothsay silt loam, 1 to 4 percent slopes 
293B |Swenoda loam, 2 to 6 percent slopes 

314  |Spottswood loam 

338 |Waubay silty clay loam 

339  |Fordville loam 


341A |Arvilla sandy loam, 0 to 2 percent slopes (where irrigated) 
341B |arvilla sandy loam, 2 to 6 percent slopes (where irrigated) 


347 |Malachy loam 
375  |Forada loam (where drained) 


418 |Lamoure silty clay loam, occasionally flooded (where drained) 


421B |Ves loam, 1 to 4 percent slopes 

423  |Seaforth loam 

434 |Perella silty clay loam (where drained) 

446  |Normania clay loam 

494B |Darnen loam, 2 to 6 percent slopes 

497 |Hantho silt loam 

574 [Ои Page loam, occasionally flooded 

597 [Tara silt loam 

680  |Parnell silty clay loam (where drained) 

741B |Poinsett-Buse complex, 2 to 6 percent slopes 
748B [|Hamlet loam, 1 to 4 percent slopes 

769A |Меһигїп clay loam, 0 to 2 percent slopes 

769B |Mehurin clay loam, 2 to 6 percent slopes 

891B |Doland-Buse complex, 3 to 6 percent slopes 
902B [|Barnes-Buse complex, 2 to 6 percent slopes 
954B |Ves-Swanlake complex, 3 to 6 percent slopes 
9698 |Zell-Rothsay complex, 3 to 6 percent slopes 
1108 |Harps-Glencoe-Seaforth complex (where drained) 
1222 |Parle clay loam (where drained) 

1233B |Esmond-Heimdal complex, 2 to 6 percent slopes 
1295B |Doland silt loam, 2 to 4 percent slopes, moderately wet 


1296 |Swenoda sandy loam, O to 2 percent slopes, moderately wet 


1870 |Burr-Calco complex, occasionally flooded (where drained) 
1938 |Lakepark loam (where drained) 
1994 |Embden sandy loam 


Soil Survey of 


Lac qui Parle County, Minnesota—Part 11 


WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(Only the soils suitable for windbreaks and environmental plantings are listed. The symbol < means less than; 
> means more than. Absence of an entry indicates that trees generally do not grow to the given height on 


chokecherry. spruce. golden willow. 


that soil) 
| Trees having predicted 20-year average height, in feet, of-- 
Map symbol | 
and soil name | | | | | 
| <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
312: | | | | | 
Storden--------- |American plum, |Hackberry, eastern|Green ash, [Eastern cottonwood| --- 
| 1ilac. | redcedar, Black | thornless | | 
| | Hills spruce. | honeylocust, bur | | 
| | | оак. | | 
| | | | | 
34: | | | | 
Рагпе11--------- |Redosier dogwood |Siberian peashrub, |Hackberry, |Eastern | Robusta 
| | gray dogwood, | northern | cottonwood, | cottonwood. 
| | silver | whitecedar. | golden willow, | 
| | buffaloberry. | | black willow. | 
| | | | | 
47: | | | | | 
Colvin---------- |Redosier dogwood, |Siberian peashrub, |Manchurian |Green ash, eastern|Siouxland 
| lilac. | American plum, | crabapple, Black | cottonwood, | cottonwood. 
| | common | Hills spruce, | golden willow. | 
| | chokecherry. | ponderosa pine. | | 
| | | | | 
51: | | | | 
La Prairie------ |American plum----- [Siberian peashrub, |Black Hills |Green ash, golden |Thornless 
| eastern redcedar,| spruce, ponderosa| willow, black | honeylocust, 
| | lilac. | pine, Scotch | willow. | eastern 
| | | pine. | | cottonwood, 
| | | | | Siouxland 
| | [ | | cottonwood. 
| | | | | 
60: | | | | 
Glyndon--------- |American plum----- |Siberian peashrub, |Russian-olive, |Green ash, golden |Thornless 
| eastern redcedar,| Black Hills | willow, black | honeylocust, 
| | common | spruce, bur oak. | willow. | eastern 
| | chokecherry. | | | cottonwood, 
| | | | | Siouxland 
| | | | | cottonwood. 
| | | | | 
67: | | | 
Bearden--------- |American plum----- |Siberian peashrub, | Ponderosa pine, [Green ash, golden |Thornless 
| | eastern redcedar,| bur oak. | willow, black | honeylocust, 
| | lilac. | | willow. | eastern 
| | | | | cottonwoed, 
| | | | | Siouxland 
| | | | | cottonwood. 
| | | | | 
70: | | | | | 
Svea------------ | Peking [Siberian peashrub,|Sargent crabapple, |Green ash, golden |Silver maple, 
| cotoneaster, | American plum, | ponderosa pine, | willow, American | thornless 
| Nanking cherry. | lilac. | blue spruce. | basswood. | honeylocust, 
| | | | | eastern 
| | | | | cottonwood. 
| | | | | 
85: | | | | | 
Calco----------- |Redosier dogwood, |Siberian peashrub, |Hackberry, |Green ash, | Siouxland 
| lilac. | gray dogwood, | eastern redcedar,| thornless | cottonwood. 
| common | Black Hills | honeylocust, | 
| | | 
| | | 
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WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


Austrian pine. 


| 
Map symbol | 
and soil паше | | | | | 
| <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
108: | | | | 
McIntosh-------- |American plum----- [Siberian peashrub,lHackberry, Black  |Green ash, golden |Thornless 
| | eastern redcedar,| Hills spruce, bur| willow, laurel | honeylocust, 
| | lilac. | oak. | willow. | eastern 
| | | | | cottonwood, 
| | | | | Siouxland 
| | | | | cottonwood. 
| | | | | 
113: | | | | | 
Webster--------- |Nanking cherry----|Redosier dogwood, |Hackberry, |Thornless [Silver maple, 
| eastern redcedar,| ponderosa pine, | honeylocust, | eastern 
| | common | blue spruce. | golden willow, | cottonwood, 
| | chokecherry. | | American | robusta 
| | | | basswood. | cottonwood. 
| | | | | 
114: | | | | | 
Glencoe--------- |Redosier dogwood  |Siberian peashrub, |Hackberry, |White willow, |Robusta 
| | gray dogwood, | Russian-olive, | golden willow, | cottonwood. 
| | silver | green ash. | black willow. | 
| | buffaloberry. | | | 
| | | | | 
127A: | | | | | 
Sverdrup-------- |Hedge cotoneaster, |Eastern redcedar, |Russian-olive, [Silver maple------ |Eastern 
| 1ilac. | sargent | green ash, | | cottonwood. 
| | erabapple, silver| thornless | | 
| | buffaloberry. | honeylocust, | | 
| | | ponderosa pine. | | 
| | | | | 
127B: | | | 
Sverdrup-------- [Hedge cotoneaster,|Eastern redcedar, |Russian-olive, [Silver maple------ |Eastern 
| lilac. | sargent | green ash, | | cottonwood. 
| | crabapple, silver| thornless | | 
| | buffaloberry. | honeylocust, | | 
| | | ponderosa pine. | | 
| | | | 
1276: | | | | 
Sverdrup-------- |Hedge cotoneaster,|Eastern redcedar, |Russian-olive, [Silver maple------ |Eastern 
| lilac. | sargent | green ash, | | cottonwood. 
| | crabapple, silver| thornless | 
| | buffaloberry. | honeylocust, | 
| | | ponderosa pine. | | 
| | | | | 
137: | | | | 
Dovray---------- |Redosier dogwood  |Siberian peashrub, |Hackberry, Eastern | Robusta 
| gray dogwood, | Russian-olive, | cottonwood, white| cottonwood. 
| | silver | green ash. | willow, golden | 
| | buffaloberry. | | willow. | 
| | | | | 
141А: | | | | 
Egeland--------- {Siberian peashrub, |Ponderosa pine, |Hackberry, |Thornless |Silver maple, 
| hedge | American plum, | Russian-olive, | honeylocust. | eastern 
| cotoneaster, | lilac. | green ash, | | cottonwood. 
| Nanking cherry. | | Manchurian | | 
| | | crabapple, | | 
| | | Austrian pine. | | 
| | | | | 
141В: | | | | 
Egeland--------- [Siberian peashrub, |Ponderosa pine, |Hackberry, | Thornless |Silver maple, 
| hedge | American plum, | Russian-olive, | honeylocust. | eastern 
| cotoneaster, | lilac. | green ash, | | cottonwood. 
| Nanking cherry. | | Manchurian | | 
| | | erabapple, | | 
| | | | | 
| | | | | 


Lac qui Parle County, Minnesota—Part || 


WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


| 
Map symbol | 
and soil name | | | | | 
| <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
1416: | | | | 
Egeland--------- |Siberian peashrub, |Ponderosa pine, |Hackberry, | Thorniess [Silver maple, 
| hedge | American plum, | Russian-olive, | honeylocust. | eastern 
| cotoneaster, | lilac. | green ash, | | cottonwood. 
| Nanking cherry. | | Manchurian | | 
| | | crabapple, | | 
| | | Austrian pine. | | 
| | | | | 
168B: | | | | 
Forman---------- | Peking |Siberian peashrub, |Russian-olive, | Thornless |Silver maple, 
| cotoneaster, | eastern redcedar,| Siberian | honeylocust, | Siouxland 
| redosier dogwood,| American plum, | crabapple, | black walnut, | cottonwood, 
| Nanking cherry. | lilac. | ponderosa pine, | basswood. | robusta 
| | | blue spruce. | | cottonwood. 
| | > | | | 
184: | | | 
Hamerly--------- |American plum----- [Siberian peashrub, |Russian-olive, |Green ash, golden |Thornless 
| | eastern redcedar,| Black Hills | willow, black | honeylocust, 
| | common | spruce, bur oak. | willow. | eastern 
| | chokecherry. | | | cottonwood, 
| | | | | Siouxland 
| | | | | cottonwood. 
| | | | | 
210: | | | | | 
Fulda----------- | Peking |Amur maple, | Hackberry, [Green ash, |Silver maple, 
| cotoneaster, | Siberian | Manchurian | thornless Carolina poplar, 
| Nanking cherry, | peashrub, hedge | crabapple, Norway| honeylocust, eastern 
| lilac. | cotoneaster, | spruce, Austrian | golden willow. cottonwood, 
| | redosier dogwood,| pine, ponderosa | Siouxland 
| | eastern redcedar,| pine, blue | cottonwood. 
| | Black Bills | spruce. | 
| | spruce, | | 
| | nannyberry | | 
| | viburnum. | | 
| | | | 
212А: | | | 
Sinai----------- |American plum, [Siberian peashrub, |Green ash, | --- Silver maple, 
| lilac. | eastern redcedar,| Austrian pine, | eastern 
| | common | bur oak. | cottonwood. 
| chokecherry. | | 
| | | | 
2128: | | | 
Sinai----------- |American plum, [Siberian peashrub, | Green ash, | --- Silver maple, 
| lilac. eastern redcedar,| Austrian pine, | eastern 
| | common | bur oak. | cottonwood. 
| | chokecherry. | | 
| | | | 
219: | | | 
Rolfe----------- | --- Siberian peashrub, |Russian-olive, |Eastern Robusta 
| redosier dogwood,| green ash. | cottonwood, cottonwood. 
| silver | | golden willow, 
| buffaloberry. | | black willow. 
| | | 
220D2: | | | 
Langhei--------- |American plum, Russian-olive, |Green ash, [Eastern cottonwood --- 
| lilac. eastern redcedar,| ponderosa pine, | 
| Black Hills | bur oak. | 
| spruce. | | 
| | | 
236: | | | 
Vallers--------- |Redosier dogwood, |Siberian peashrub, |Russian-olive, |Green ash, Siouxland 
| lilac. pana plum, blue spruce, | eastern cottonwood. 
| соштоп silver | cottonwood, 
| chokecherry. buffaloberry. | golden willow. 
| | 


pine, ponderosa 
pine. 


32 Soil Survey of 
WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
| Trees having predicted 20-year average height, in feet, of-- 
Map symbol | 
and soil name | | | | | 
| «8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
246: | | | | | 
Marysland------- |Redosier dogwood, |Siberian peashrub, |Russian-olive, |Green ash, | Siouxland 
| lilac. | American plum, | Black Hills | eastern | cottonwood. 
| | common | spruce, silver | cottonwood, | 
| | chokecherry. | buffaloberry. | golden willow. | 
| | | | | 
276: | | | | | 
Oldham---------- |Redosier dogwood, |Siberian peashrub, | Hackberry, |Green ash, | Siouxland 
| lilac. | American plum, | eastern redcedar,| eastern | cottonwood. 
| | common | Manchurian | cottonwood, | 
| | chokecherry. | crabapple, | golden willow. ] 
| | | ponderosa pine, | | 
| | | blue spruce. | | 
| | | | | 
284В: | | | | | 
Poinsett-------- | Peking [Siberian peashrub, |Russian-olive, |Thornless |Silver maple, 
| cotoneaster, | American plum, | Siberian | honeylocust, | Siouxland 
| Nanking cherry. | lilac. | crabapple, | black walnut, | cottonwood, 
| | | ponderosa pine. | American | robusta 
| | | | basswood. | cottonwood. 
| | | | | 
290B: | | | | | 
Rothsay--------- | Peking |Siberian peashrub, |Russian-olive, |Thornless [Silver maple, 
| cotoneaster, | eastern redcedar,| green ash, | honeylocust, | eastern 
| Nanking cherry. | American plum, | Manchurian | black walnut, | cottonwood, 
| | lilac. | erabapple, | American | Siouxland 
| | | Austrian pine, | basswood. | cottonwood, 
| | | ponderosa pine, | | robusta 
| | | blue spruce. | | cottonwood. 
| | | | | 
293В: | | | | | 
Swenoda--------- |Siberian peashrub, | Ponderosa pine, |Hackberry, |Silver maple, | --- 
| hedge | American plum, | Russian-olive, | thornless | 
| cotoneaster, | lilac. | green ash. | honeylocust, | 
| Nanking cherry. | | | eastern | 
| | | | cottonwood. | 
| | | | | 
314: | | | | 
Spottswood------ | Peking |Siberian peashrub, |Manchurian [Green ash, golden |Silver maple, 
| cotoneaster, | eastern redcedar,| crabapple, Black | willow, American | thornless 
| Nanking cherry. | American plum, | Hills spruce, | basswood. | honeylocust, 
| | common | ponderosa pine. | | eastern 
| | chokecherry. | | | cottonwood. 
| | | | | 
338: | | | | | 
Waubay---------- | Peking [Siberian peashrub, |Manchurian |Green ash, golden |Silver maple, 
| cotoneaster, | American plum, | crabapple, | willow, American | thornless 
| Nanking cherry. | lilac. | ponderosa pine, | basswood. | honeylocust, 
| | | blue spruce. | | eastern 
| | | | | cottonwood. 
| | | | | 
339: | | | | | 
Fordville------- [Hedge cotoneaster, Eastern redcedar, |Green ash, [Silver maple------ [Eastern 
lilac. | Siberian | thornless | cottonwood. 
| erabapple, common| honeylocust, | 
| chokecherry. | Black Hills | 
| | spruce, Austrian | 
| | | 
| | | 
| | | 


Lac qui Parle County, Minnesota—Part II 


WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


ponderosa pine, 
blue spruce. 


| 
Map symbol | 
and soil паше | | | | | 
| <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
341A: | | | | 
Arvilla--------- [Hedge cotoneaster, |Siberian peashrub, Green ash, [Silver maple------ | Eastern 
| 1ilac. | eastern redcedar,| thornless | | cottonwood. 
| | Siberian | honeylocust, | | 
| | crabapple, | penderosa pine. | | 
| | common | | | 
| | chokecherry. | | | 
| | | | | 
341в: | | | 
Arvilla--------- | Hedge cotoneaster, | Siberian peashrub, |Green ash, [Silver maple------ | Eastern 
| lilac. | eastern redcedar,| thornless | | cottonwood. 
| | Siberian | honeylocust, | | 
| | erabapple, | ponderosa pine. | | 
| | common | | | 
| | chokecherry. | | | 
| | | | | 
341С: | | | | 
Arvilla--------- |Hedge cotoneaster,|Siberian peashrub, Green ash, [Silver maple------ | Eastern 
| 1ilac. | eastern redcedar,| thornless | | cottonwood. 
| | Siberian | honeylocust, | | 
| | crabapple, | ponderosa pine. | | 
| | common | | | 
| | chokecherry. | | | 
| | | | | 
344: | | | | | 
Quam------------ |Redosier dogwood  |Siberian peashrub, |Hackberry, |White willow, | Robusta 
| | gray dogwood, | Russian-olive, | golden willow, | cottonwood. 
| | silver | green ash, | black willow. | 
| | buffaloberry. | northern | | 
| | | whitecedar. | | 
| | | | | 
341: | | | 
Malachy--------- |American plum----- [Siberian peashrub, |Russian-olive, |Green ash, golden |Thornless 
| | eastern redcedar,| Black Hills | willow, black | honeylocust, 
| | common | spruce, bur oak. | willow. | eastern 
| | chokecherry. | | | cottonwood, 
| | | | | Siouxland 
| | | | | cottonwood. 
| | | | | 
375: | | | | | 
Forada---------- | Peking |Amur maple, |Manchurian [Green ash, |Silver maple, 
| cotoneaster, | Siberian | crabapple, | thornless | Carolina poplar, 
| Nanking cherry, | peashrub, | Austrian pine, | honeylocust, | eastern 
| lilac. | redosier dogwood,| blue spruce. | golden willow. | cottonwood, 
| | American plum. | | | Siouxland 
| | | | | cottonwood. 
| | | | | 
39602: | | | | | 
Sisseton-------- [American plum, |Hackberry, {Green ash, |Eastern cottonwood | --- 
| lilac. | Russian-olive, | ponderosa pine, | | 
| | eastern redcedar,| bur oak. | | 
| | Black Hills | | [ 
| | spruce. | | | 
| | | | | 
418: | | | | 
Lamoure--------- |Redosier dogwood, |Siberian peashrub, |Hackberry, |Green ash, | Siouxland 
lilac. | American plum, | eastern redcedar,| eastern | cottonwood. 
| common | Manchurian | cottonwood, | 
| chokecherry. | crabapple, | golden willow. | 
| | | | 
| | | | 
| | | | 


33 


WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


Soil Survey of 


| 
Map symbol | 
and soil name | | | | | 
| <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
421B: | | | | 
Ves------------- |Nanking cherry----|Siberian peashrub, |Russian-olive, |Hackberry, green [Silver maple, 
| | gray dogwood, | eastern redcedar,| ash, black | eastern 
| | redosier dogwood,| Black Hills | walnut. | cottonwood, 
| | lilac. | spruce, bur oak. | | Siouxland 
| | | | | cottonwood, 
| | | | | robusta 
| | | | | cottonwood. 
| | | | | 
423: | | | | | 
Seaforth-------- | --- [Siberian peashrub, |Hackberry, |Green ash, |Eastern 
| | American plum, | eastern redcedar,| thornless | cottonwood, 
| | lilac. | ponderosa pine, | honeylocust, | Siouxland 
| | | bur oak. | golden willow. | cottonwood. 
| 
434: | | | | | 
Perella--------- |Nanking cherry, [Siberian peashrub, |Hackberry, |Green ash, golden |Silver maple, 
| lilac. | hedge Siberian | willow, American | eastern 
| | cotoneaster, | crabapple, | basswood. | cottonwood, 
[ | American plum. | ponderosa pine, | | Siouxland 
| | | blue spruce. | | cottonwood. 
| | | | | 
437F: | | | | 
Buse------------ |American plum, [Siberian peashrub, |Green ash, [Eastern cottonwood| --- 
| lilac. | Russian-olive, | ponderosa pine, | | 
| | eastern redcedar,| bur oak. | | 
] | В1асК Н111в | | | 
| | spruce. | | | 
| | | | | 
446: | | | | 
Normania-------- |Nanking cherry----|Redosier dogwood, |Amur maple, |Green ash, golden |Silver maple, 
| | American plum, | eastern redcedar,| willow, American | eastern 
| | chokecherry, | Ь1це spruce, bur | basswood. | cottonwood, 
| | lilac. | oak. | | Siouxland 
| | | | | cottonwood, 
| | | | | laurel willow. 
| | | | | 
494B: | | | | | 
Darnen---------- | Peking [Ашиг maple, |Russian-olive, |Hackberry, black |Silver maple, 
| cotoneaster, | Siberian | green ash, | walnut, American | Siouxland 
| redosier dogwood, | peashrub, eastern| Manchurian | basswood. | cottonwood, 
| Nanking cherry. | redcedar, | crabapple, | | robusta 
| | American plum, | ponderosa pine, | | cottonwood. 
| | silver | blue spruce. | | 
| | buffaloberry, | | | 
| | lilac. | | | 
| | | | | 
497: | | | | | 
Hantho---------- | Peking [Siberian peashrub, |Russian-olive, |Hackberry, black |Silver maple, 
| cotoneaster, | eastern redcedar,| green ash, | walnut, American | Siouxland 
| redosier dogwood,| American plum, | Manchurian | basswood. | cottonwood, 
| Nanking cherry. | lilac. | crabapple, | | robusta 
| | | ponderosa pine, | | cottonwood. 
| | | blue spruce. | | 
| | | | | 
509: | | | | | 
Vallers--------- |Redosier dogwood, [Siberian peashrub, |Russian-olive, |Green ash, |Siouxland 
| lilac. | American plum, | blue spruce, | eastern | cottonwood. 
| | common | silver | cottonwood, | 
| | chokecherry. | buffaloberry. | golden willow. | 
| | | | 


Lac qui Parle County, Minnesota—Part II 


WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


American plum. 


| 
Map symbol | 
and soil name | | | | | 
| «8 | 8-15 | 16-25 | 26-35 | ` 235 
| | | | | 
574: | | | | | 
Du Page--------- | --- |Siberian peashrub, |Hackberry, [Green ash, [Eastern 
| | American plum, | eastern redcedar,| thornless | cottonwood, 
| | 1ilac. | bur oak. | honeylocust, | Siouxland 
| | | | golden willow. | cottonwood. 
| | | | | 
597: | | | | | 
Tara------------ | Peking | Siberian |Manchurian |Green ash, golden |Silver maple, 
| cotoneaster, | peashrub, | crabapple, | willow, American | thornless 
| Nanking cherry. | redosier dogwood,| ponderosa pine, | basswood. | honeylocust, 
| | American plum, | blue spruce. | | eastern 
| | common | | | cottonwood, 
| | chokecherry. | | | Siouxland 
| | | | | cottonwood. 
| | | | | 
610: | | | | | 
Calco----------- |Redosier dogwood, |Siberian peashrub, |Hackberry, |Green ash, | Siouxland 
| lilac. | gray dogwood, | eastern redcedar,| thornless | cottonwood. 
| | common | Black Hills | honeylocust, | 
| | chokecherry. | spruce. | golden willow. | 
| | | | | 
680: | | | | | 
Parnell--------- |Redosier dogwood  |Siberian peashrub, |Russian-olive, [White willow, | Robusta 
| gray dogwood, | green ash, | golden willow, | cottonwood. 
| | silver | northern | black willow. | 
| | buffaloberry. | whitecedar. | | 
| | | | | 
694C2: | | | | | 
Zell------------ |American plum, [Siberian peashrub, Green ash, | --- | --- 
| lilac. | hackberry, | ponderosa pine, | | 
| | Russian-olive, | eastern | ] 
| | eastern redcedar.| cottonwood, bur | | 
| | | oak. | | 
| | | | | 
724: | | | | 
Bigstone-------- |Redosier dogwood  |Siberian peashrub, |Hackberry, | Eastern | Robusta 
| | gray dogwood, | Russian-olive, | cottonwood, | cottonwood. 
| | silver | green ash. | golden willow, | 
| | buffaloberry. | | black willow. | 
| | | | | 
741В: | | | | | 
Poinsett-------- | Peking | siberian peashrub, |Russian-olive, | Thornless [Silver maple, 
| cotoneaster, | eastern redcedar,| Siberian | honeylocust, | Siouxland 
| redosier dogwood,| American plum, | crabapple, | black walnut, | cottonwood, 
| Nanking cherry. | lilac. | ponderosa pine, | American | robusta 
| | | blue spruce. | basswood. | cottonwood. 
| | | | 
Buse------------ |American plum, |Siberian peashrub, Green ash, | --- | --- 
| lilac. | Russian-olive, | ponderosa pine, | | 
| | eastern redcedar,| eastern | | 
| | Black Hills | cottonwood, bur | | 
| | spruce. | oak. | | 
| | | | | 
748B: | | | | | 
Hamlet---------- | Peking |Siberian peashrub, |Russian-olive, | Thornless |Silver maple, 
| cotoneaster, | eastern redcedar,| ponderosa pine, | honeylocust, | Siouxland 
| redosier dogwood,| Siberian | blue spruce. | black walnut, | cottonwood, 
| Nanking cherry, | crabapple, | American | robusta 
| 1ilac. | | basswood. | cottonwood. 
| | | | 
| | | | 


| 
Austrian pine, | 
| 
| 
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Map symbol 
and soil name 


769А, 769В: 


Mehurin--------- 


711C2: 


Sisseton-------- 


| 
| 
| 
| 


WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


<8 


cotoneaster, 
Nanking cherry, 
lilac. 


cotoneaster, 
Nanking cherry. 


|American plum, 


lilac. 


|Peking 


| 
| 
| 
| 
| 
| 
| 
| 


cotoneaster, 
redosier dogwood, 
Nanking cherry. 


Soil Survey of 


Trees having predicted 20-year average height, in feet, of-- 


8-15 16-25 


Siberian peashrub, |Ponderosa pine, 


sargent blue spruce, 
erabapple, American 
American plum. basswood. 
Siberian peashrub, | Sargent 
American plum, crabapple, 


lilac. ponderosa pine, 


blue spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Siberian peashrub, | Green ash, 
hackberry, | ponderosa pine, 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Russian-olive, bur oak. 
eastern redcedar. 

Amur maple, Hackberry, 
Siberian Russian-olive, 
peashrub, green ash, Black 
American plum, Hills spruce, 
silver blue spruce. 
buffaloberry, 
lilac. 


Siberian peashrub, |Hackberry, 
American plum, Russian-olive, 


lilac. eastern redcedar, 
bur oak. 
|Nanking cherry----|Siberian peashrub, | Amur maple, 


|Peking 


| 
| 
| 
| 
| 
| 
| 


cotoneaster, 


redosier dogwood, 


Nanking cherry. 


|American plum, 


lilac. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


redosier dogwood, 
American plum, 
common 


| eastern redcedar, 

| 

| 
chokecherry, | 

| 

| 

| 


blue spruce, bur 
oak. 


lilac. 


Siberian peashrub, |Russian-olive, 
eastern redcedar, | green ash, 
American plum, | Manchurian 
lilac. | erabapple, 

| ponderosa pine, 
| blue spruce. 

| 


Siberian peashrub, Green ash, 
Russian-olive, | ponderosa pine, 
eastern redcedar,| bur oak. 

Black Hills | 
spruce. | 
| 


26-35 


Green ash, 
thornless 
honeylocust, 
golden willow. 


Eastern cottonwood 


Thornless 
honeylocust, 
black walnut, 
American 
basswood. 


Green ash, 
thornless 
honeylocust, 
golden willow, 
laurel willow. 


Green ash, golden 
willow, American 


basswood. 


Hackberry, 
thornless 
honeylocust, 
American 
basswood. 


Eastern cottonwood 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


235 


Silver maple, 
eastern 
cottonwood. 


Silver maple, 
thornless 
honeylocust, 
eastern 
cottonwood. 


Silver maple, 
eastern 
cottonwood, 
robusta 
cottonwood. 


Eastern 
cottonwood, 
Siouxland 
cottonwood. 


Silver maple, 
eastern 
cottonwood, 
Siouxland 
cottonwood, 
laurel willow. 


Silver maple, 
eastern 
cottonwood, 
Siouxland 
cottonwood, 
robusta 
cottonwood. 


Lac qui Parle County, Minnesota— Part II 


Map symbol 
and soil name 


954B: 
Ves. 


Swanlake-------- 


WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


cotoneaster, 
redosier dogwood, 
Nanking cherry. 


[American plum, 
lilac. 


| 
| 
| 
| 
| 
| 


|American plum, 
lilac. 


cotoneaster, 
redosier dogwood, 
Nanking cherry. 


| lilac. 


cotoneaster, 
redosier dogwood, 
Nanking cherry. 


|American plum, 
lilac. 


| 
| 
| 
| 
| 


|American plum, 
| lilac. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
8-15 | 16-25 
| 


Siberian peashrub, |Russian-olive, 
eastern redcedar,| Siberian 
American plum, | crabapple, 
lilac. | Austrian pine, 

| ponderosa pine, 
| blue spruce. 


Siberian peashrub,|Green ash, 
Russian-olive, | ponderosa pine, 
eastern redcedar,| bur oak. 

Black Hills | 
spruce. | 
| 


Siberian peashrub, |Green ash, 
Russian-olive, | ponderosa pine, 
eastern redcedar,| bur oak. 

Black Hills | 
spruce. | 


Siberian peashrub, |Hackberry, 
eastern redcedar,| Russian-olive, 
American plum, | Siberian 
lilac. | crabapple, 

| ponderosa pine, 

| blue spruce. 

| 

| 

| 


Russian-olive, Green ash, 
eastern redcedar,| ponderosa pine, 
Black Hills | bur oak. 
spruce. | 


Siberian peashrub, |Russian-olive, 
eastern redcedar,| Siberian 
American plum, | crabapple, 
lilac. ponderosa pine, 

blue spruce. 


| 
| 
| 
| 
| 
| 
Siberian peashrub, |Russian-olive, 
hackberry, | green ash, 

eastern redcedar.| honeylocust, 

| ponderosa pine. 

| 

| 

| 

| 

| 

| 

| 


Russian-olive, 
green ash, 
honeylocust, 
ponderosa pine. 


Siberian peashrub, 
hackberry, 
eastern redcedar. 


|Nanking cherry----|Siberian peashrub, |Russian-olive, 


eastern redcedar, 
Black Hills 
spruce, bur oak. 


gray dogwood, 
lilac. 


| 
| 
| 
| 
| 
| 
| 


26-35 


Thornless 
honeylocust, 
black walnut, 
basswood. 


Eastern 
cottonwood, 
Siberian elm. 


Eastern 
cottonwood, 
Siberian elm. 


Thornless 
honeylocust, 
black walnut, 
American 
basswood. 


Eastern cottonwood 


Thornless 
honeylocust, 
black walnut, 
American 
basswood. 


Eastern cottonwood 


Eastern cottonwood 


Hackberry, green 
ash, black 
walnut. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Trees having predicted 20-year average height, in feet, of-- 


>35 


Silver maple, 
Siouxland 
cottonwood, 
robusta 
cottonwood. 


Silver maple, 


Siouxland 
cottonwood, 
robusta 
cottonwood. 


Silver maple, 
Siouxland 
cottonwood, 
robusta 
cottonwood. 


Silver maple, 
eastern 
cottonwood, 
Siouxland 
cottonwood, 
robusta 
cottonwood. 
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Мар symbol 
and soil name 


Soil Survey of 
WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
Trees having predicted 20-year average height, in feet, of-- 
| 
<8 8-15 16-25 26-35 >35 


1106C: 
Storden--------- 


1107D: 
Sisseton-------- 


Sioux. 


Heimdal--------- 


| 

| 

|American plum, 

| lilac. 

| 

| 

| 

|Peking 
cotoneaster, 
Nanking cherry. 


|American plum, 
lilac. 


| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
Siberian peashrub, | 
| 
| 
| 


Siberian peashrub, 


hackberry, 
Russian-olive, 
eastern redcedar. 


eastern redcedar, | 
American plum, | 
111ас. 


hackberry, 
eastern redcedar. 


Green ash, 
ponderosa pine, 
bur oak. 


Siberian peashrub, |Russian-olive, 


green ash, 
Manchurian 
crabapple, 
Austrian pine, 
ponderosa pine, 
blue spruce. 


Russian-olive, 
green ash, 
honeylocust, 
ponderosa pine. 


|Nanking cherry----|Siberian peashrub, |Russian-olive, 


lilac. 


cotoneaster, 


redosier dogwood, 


| 
| 
| Nanking cherry. 
| 
| 


|Redosier dogwood, 


| 1ilac. 
| 
| 
| 


|Redosier dogwood 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


gray dogwood, 
lilac. 


hackberry, | 
Russian-olive, | 
eastern redcedar. | 


Siberian peashrub, 


American plum, 
common 
chokecherry. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

gray dogwood, | 
common | 
chokecherry. | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Siberian peashrub, 


gray dogwood, 
silver 
buffaloberry. 


Siberian peashrub, 


American plum, 
lilac. 


eastern redcedar, 
Black Hills 
spruce, bur oak. 


Siberian peashrub, |Green ash, 


ponderosa pine, 
bur oak. 


Hackberry, 
Russian-olive, 
green ash, Black 
Hills spruce, 
blue spruce. 


Siberian peashrub, | Hackberry, 


Thornless 
honeylocust, 
black walnut, 
American 
basswood. 


Eastern cottonwood 


Hackberry, green 
ash, black 
walnut. 


Thornless 
honeylocust, 
black walnut, 
American 
basswood. 


Green ash, 


eastern redcedar,| thornless 


Black Hills 
spruce. 


Hackberry, 


Russian-olive, 
green ash. 


Hackberry, 


| 
| 
| 
| 


honeylocust, 
golden willow. 


White willow, 


golden willow, 
black willow. 


Green ash, 


eastern redcedar,| thornless 


ponderosa pine, 
bur oak. 


honeylocust, 
golden willow. 


Silver maple, 
eastern 
cottonwood, 
Siouxland 
cottonwood, 
robusta 
cottonwood. 


eastern 
cottonwood, 
Siouxland 
cottonwood, 
robusta 
cottonwood. 


Silver maple, 
eastern 
cottonwood, 
robusta 
cottonwood. 


Siouxland 
cottonwood. 


Robusta 
cottonwood. 


cottonwood, 
Siouxland 
cottonwood. 


Lac qui Parle County, Minnesota—Part II 


Ma 
and 


1233B: 


Esmo 


р symbol 


soil name 


nd---------- 


Heimdal--------- 


1295B: 


Dola 


1296: 
Swen 


nd---------- 


oda--------- 


WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


«8 16-25 


| 
| 
| 
| 
| 
| 
[Siberian peashrub, |Hackberry, 

| eastern redcedar,| Russian-olive, 


| American plum, | bur oak. 
| lilac. 


Green ash, 
ponderosa pine. 


|Siberian peashrub, | Amur maple, green |Hackberry, 

| Peking | ash, Black Hills | Russian-olive, 
| cotoneaster, spruce, American | blue spruce. 
| redosier dogwood,| plum, lilac. 
| Nanking cherry, 

| silver 

| buffaloberry. 

| 
| 


| siberian peashrub, | Russian-olive, Green ash, 


| Peking eastern redcedar, | Manchurian 
| cotoneaster, ponderosa pine, crabapple, blue 
| redosier dogwood,| American plum, spruce. 
lilac. 
| 
|Siberian peashrub, |Ponderosa pine, Hackberry, 


| hedge American plum, 


lilac. 


| 
| 
| 
| 
| 
| 
| Russian-olive, 
| cotoneaster, | green ash. 
| Nanking cherry. | 

| | 
|Russian-olive, 

| Black Hills 

| spruce, American 
| plum, lilac. 


eastern redcedar, | 
ponderosa pine. | 


|Green ash, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Nanking cherry. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Siberian peashrub, |Russian-olive, 
| Peking | eastern redcedar,| Manchurian 
| cotoneaster, | ponderosa pine, | crabapple, blue 
| redosier dogwood,| American plum, | spruce. 

| Nanking cherry. | lilac. | 
| | 
| | 
| | 
| 


|American plum, Siberian peashrub, Green ash, 


| 
| 
| 
| 
| 
lilac. | 
| 
| 
| 
| 
| 
| 


| Russian-olive, | ponderosa pine, 

| eastern redcedar,| bur oak. 

| В1асК Н111в 

| spruce. | 

| 

| Peking Siberian peashrub, |Russian-olive, 
cotoneaster, eastern redcedar,| Siberian 


redosier dogwood,| American plum, | crabapple, 


| 

| 

| Nanking cherry. lilac. | Austrian pine, 
| | ponderosa pine, 
| | blue spruce. 

| | 


111ас. Russian-olive, | ponderosa pine, 
eastern redcedar,| bur oak. 
Black Hills | 


| 
| 
| 
| 
| 
[Ашег1сап plum, [Siberian peashrub, |Green ash, 
| 
| 
| 
| spruce. | 
| | 


Siberian peashrub,|Green ash, bur oak|Eastern cottonwood 


Trees having predicted 20-year average height, in feet, of-- 


26-35 >35 


| | 
| | 
| | 
| | 
|Eastern cottonwood | 
| | 
| | 
| | 
| | 
| | 


Thornless Silver maple, 

| honeylocust, | eastern 

| black walnut, | cottonwood, 

| American | robusta 

| basswood. | cottonwood. 

| | 

| | 

| | 

| | 

|Hackberry, Silver maple, 
thornless Siouxland 
honeylocust, cottonwood, 
American robusta 
basswood. cottonwood. 


Thornless 
honeylocust. 


Silver maple, 
eastern 
cottonwood. 


Hackberry, Silver maple, 
thornless eastern 
honeylocust, cottonwood, 
robusta Siouxland 

cottonwood. 
basswood. 


Eastern cottonwood 


Thornless Silver maple, 
honeylocust, Siouxland 
black walnut, cottonwood, 
American robusta 
basswood. cottonwood. 


Eastern cottonwood 


| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| cottonwood, | 
| Ашег1сап | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
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40 Soil Survey οί 


WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


cottonwood. 


| 
Map symbol | 
and soil name | | | | | 
| <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
1870: | | | | | 
Burr------------ |Redosier dogwood, |Siberian peashrub, |Hackberry, [Green ash, |Eastern 
| sargent | silver | Russian-olive, | thornless | cottonwood, 
| crabapple. | buffaloberry, | eastern redcedar,| honeylocust, | Siouxland 
| | lilac. | ponderosa pine. | golden willow. | cottonwood. 
| | | | | 
Calco----------- |Redosier dogwood, |Siberian peashrub, |Hackberry, [Green ash, | Siouxland 
| lilac. | gray dogwood, | eastern redcedar,| thornless | cottonwood. 
| | common | Black Hills | honeylocust, | 
| | chokecherry. | spruce. | golden willow. | 
| | | | | 
1994: | | | | | 
Enbden---------- | Peking [Siberian peashrub, |Sargent [Green ash, golden |Silver maple, 
cotoneaster, | American plum, | crabapple, | willow, American | thornless 
Nanking cherry. | lilac. | ponderosa pine. | basswood. | honeylocust, 
| | | | eastern 
| | | | 
| | | | 


Lac qui Parle County, Minnesota— Part ΙΙ 


WINDBREAK SUITABILITY GROUPS 


(Suitable shrubs and trees with their mature heights 
are listed in the adjoining "Windbreaks and 
Environmental Plantings" table. Absence of an 
entry indicates that a windbreak suitability group 
is not assigned) 


Soil name | Windbreak 
and | suitability 
map symbol | group 
| 
З1р2------------- | 8 
Storden | 
| 
34--------------- | 2W 
Parnell | 
| 
47--------------- | 2K 
Colvin | 
| 
51--------------- | 1 
La Prairie | 
| 
60--------------- | 1K 
Glyndon | 
| 
67--------------- | 1K 
Bearden | 
| 
70--------------- | 1 
Svea | 
| 
85--------------- | 2K 
Calco | 
| 
108-------------- | 1K 
McIntosh | 
| 
113-------------- | 2 
Webster | 
| 
114-------------- | 2W 
Glencoe | 
| 
127A, 127B, 127C-| 6G 
Sverdrup | 
| 
137-------------- | 2Η 
Dovray | 
| 
141A, 141B, 141C-| 5 
Egeland | 
| 
168B------------- | 3 
Forman | 
| 
184-------------- | 1K 
Hamerly | 
| 
210-------------- | 2 
Fulda | 
| 
212A, 212В------- | 4С 
Sinai | 
| 
219-------------- | 2 
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42 Soil Survey οἱ 


WINDBREAK SUITABILITY GROUPS--Continued 


Soil name | Windbreak 
and | suitability 
map symbol | group 

| 
220D2--------.--- | 8 
Langhei | 

| 
δᾶδ-------------- | 2K 
Vallers | 

| 
246----------2-2--- | 2K 
Marysland | 

| 
د276‎ | 2 
Oldham | 

| 
284B------------- | 3 
Poinsett | 

| 
288F------------- | 10 
Esmond | 

| 
290B------------- | 3 
Rothsay | 

| 
293B=--=- τι. | 5 
Swenoda | 

| 
314-------------- | 1 
Spottswood | 

| 
ει πω μισο | 1 
Waubay | 

| 
3δϑβ------------- | 6 
Fordville | 

| 
341A, 341В------- | 6 
Arvilla | 

| 
ddlC--—-—-———-—2-2- | 10 
Arvilla | 

| 
34422 | 2W 
Quam | 

| 
сүү инн | 1K 
Malachy | 

| 
y E | 2 
Forada | 

| 
396D2------------ | 8 
Sisseton | 

| 
402F------------- | 10 
Sioux | 

| 
418-------------- | 2K 
Lamoure | 

| 
421B------------- | 3 
Ves | 

| 
423-------------- | 1K 
Seaforth | 

| 
434-------------- | 1 


Реке11а | 


Lac qui Parle County, Minnesota— Part 11 


WINDBREAK SUITABILITY GROUPS--Continued 


Soil name 


and 


map symbol 


Bigstone 


741B: 
Poinsett-------- 


769A, 769B------- 
Mehurin 


7T11C2: 
Sisseton-------- 


Heimdal--------- 


suitability 
group 


1K 
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WINDBREAK SUITABILITY GROUPS--Continued 


Soil name 
and 


map symbol 


891B: 
Doland---------- 


902B: 


Swanlake-------- 


954C2: 
Storden--------- 


Glencoe 


1106C: 
Storden--------- 


1107D: 


Windbreak 
suitability 
group 


Soil Survey of 


Lac qui Parle County, Minnesota— Part || 


WINDBREAK SUITABILITY GROUPS--Continued 


Soil name | Windbreak 
and | suitability 
map symbol | group 
| 
1233B: | 
Esmond---------- | 8 
| 
Heimdal--------- | 3 
| 
1266: | 
Yellowbank------ | 10 
| 
Rock outcrop. | 
| 
1295В------------ | 3 
Doland | 
| 
1296------------- | 1 
Swenoda | 
| 
1309C: | 
Buse------------ | 8 
| 
Doland---------- | 3 
| 
1865C: | 
Buse------------ | 8 
| 
Barnes---------- | 3 
| 
1865F------------ | 10 
Buse | 
| 
1870: | 
Burr------------ | 2K 
| 
Calco----------- | 2K 
| 
1938------------- | 2 
Lakepark | 
| 
1994------------- | 1 
| 
| 
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Recreation 


47 


Glenn Carlson, technician, Lac qui Parle Soil and Water 
Conservation District, helped prepare this section. 


Lac qui Parle County provides many opportunities for 
hunting, fishing, canoeing, hiking, camping, bird 
watching, and other outdoor activities. 

Lac qui Parle State Park, which is 15 miles east of 
Madison, offers facilities for overnight camping, 
swimming, hiking, cross-country skiing, horseback 
riding, and picnics. Lac qui Parle County Park, which is 
8 miles northeast of Dawson on the Lac qui Parle River, 
is less extensively developed than Lac qui Parle State 
Park but is used for picnics, horseback riding, hiking, 
river canoeing, cross-country skiing, and snowmobiling. 

Each community in the county has a city park with 
facilities ranging from picnic and playground areas only 
to athletic complexes and camping facilities. The cities 
of Dawson and Madison also have 9-hole golf courses 
that are open to the public. 

Lac qui Parle Lake, Marsh Lake, and the Big Stone 
Wildlife Refuge provide public accesses for boating and 
fishing. There are also many hunting opportunities in 
the sloughs and wildlife management areas scattered 
throughout the county. 

Salt Lake in Mehurin Township serves as a migratory 
stop for geese, ducks, and many other bird species. 
This is a popular area for bird watching. 

The soils of the survey area are rated in the table 
“Recreational Development” according to limitations 
that affect their suitability for recreation. The ratings are 
based on restrictive soil features, such as wetness, 
slope, and texture of the surface layer. Susceptibility to 
flooding is considered. Not considered in the ratings, 
but important in evaluating a site, are the location and 
accessibility of the area, the size and shape of the area 
and its scenic quality, the ability of the soil to support 
vegetation, access to water, potential water 
impoundment sites, and either access to public sewer 
lines or the capacity of the soil to absorb septic tank 
effluent. Soils subject to flooding are limited, in varying 
degrees, for recreational uses by the duration of 
flooding and the season when it occurs. Onsite 
assessment of the height, duration, intensity, and 


frequency of flooding is essential in planning 
recreational facilities. 

Camp areas are tracts of land used intensively as 
sites for tents, trailers, and campers and for outdoor 
activities that accompany such sites. These areas 
require site preparation, such as shaping and leveling 
the tent and parking areas, stabilizing roads and 
intensively used areas, and installing sanitary facilities 
and utility lines. Camp areas are subject to heavy foot 
traffic and some vehicular traffic. The soils are rated on 
the basis of soil properties that influence the ease of 
developing camp areas and performance of the areas 
after development. Also considered are the soil 
properties that influence trafficability and promote the 
growth of vegetation after heavy use. 

Picnic areas are natural or landscaped tracts of land 
that are subject to heavy foot traffic. Most vehicular 
traffic is confined to access roads and parking areas. 
The soils are rated on the basis of soil properties that 
influence the cost of shaping the site, trafficability, and 
the growth of vegetation after development. The surface 
of picnic areas should absorb rainfall readily, should 
remain firm under heavy foot traffic, and should not be 
dusty when dry. 

Playgrounds are areas used intensively for baseball, 
football, or similar activities. These areas require a 
nearly level soil that is free of stones and that can 
withstand heavy foot traffic and maintain an adequate 
cover of vegetation. The soils are rated on the basis of 
soil properties that influence the cost of shaping the 
site, trafficability, and the growth of vegetation. Slope 
and stoniness are the main concerns in developing 
playgrounds. The surface of the playgrounds should 
absorb rainfall readily, should remain firm under heavy 
foot traffic, and should not be dusty when dry. 

Paths and trails are areas used for hiking and 
horseback riding. The areas should require little or no 
cutting and filling during site preparation. The soils are 
rated on the basis of soil properties that influence 
trafficability and erodibility. Paths and trails should 
remain firm under foot traffic and should not be dusty 
when dry. 
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Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject 
to prolonged flooding during the period of use. They 
have moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 

The interpretive ratings in this table help engineers, 
planners, and others to understand how soil properties 
influence recreational uses. Ratings for proposed uses 
are given in terms of limitations. Only the most 
restrictive features are listed. Other features may limit a 
specific recreational use. 

The degree of soil limitation is expressed as slight, 
moderate, or severe. 

Slight means that soil properties are favorable for the 
rated use. The limitations are minor and can be easily 
overcome. Good performance and low maintenance are 
expected. 


Soil Survey of 


Moderate means that soil properties are moderately 
favorable for the rated use. The limitations can be 
overcome or modified by special planning, design, or 
maintenance. During some part of the year, the 
expected performance may be less desirable than that 
of soils rated slight. 

Severe means that soil properties are unfavorable for 
the rated use. Examples of limitations are slope, 
bedrock near the surface, flooding, and a seasonal high 
water table. These limitations generally require major 
soil reclamation, special design, or intensive 
maintenance. Overcoming the limitations generally is 
difficult and costly. 

The information in the table “Recreational 
Development” can be supplemented by other 
information in this survey, for example, interpretations 
for dwellings without basements and for local roads and 
streets in the table “Building Site Development” and 
interpretations for septic tank absorption fields in the 
table “Sanitary Facilities.” 


Lac qui Parle County, Minnesota—Part ΙΙ 


RECREATIONAL DEVELOPMENT 


(The information in this report indicates the dominant soil condition but does not eliminate the need for onsite 


slope. 
| р 


investigation) 
| | | | | 
Map symbol | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
and soil name | | | | | 
| | | | | 
31р2: | | | [ | 
Storden--------- | Severe: | Severe: | Severe: |Moderate: |Severe: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
34: | | | | | 
Parnell--------- | Severe: | Severe: | Severe: | severe: | severe: 
| ponding. | ponding. | ponding. | ponding. | ponding. 
| | | | | 
47: | | | | | 
Colvin---------- | Severe: | Severe: | Severe: | Severe: | Severe: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
51: | | | 
La Prairie------ | Severe: | Slight------------ |Moderate: | Slight------------ |Moderate: 
| flooding. | | flooding. | | flooding. 
| | | | 
60: | | | | 
Glyndon--------- |Moderate: |Moderate: |Moderate: |Moderate: |Moderate: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | 
67: | | | 
Bearden--------- |Moderate: |Moderate: |Moderate: |S1ight------------ |Slight. 
| wetness, | wetness, | slope, | 
| percs slowly. | peres slowly. | wetness. | | 
| | | | 
70: | | 
Svea------------ | S1ight------------ | S1ight------------ |Moderate: |S1ight------------ |Slight. 
| | | small stones. | | 
| | | | | 
85: | | | | | 
Calco----------- |Severe: | Severe: | Severe: | Severe: |Severe: 
| flooding, | wetness. | wetness. | wetness. | wetness. 
| wetness. | | | | 
| | | | 
108: | | | 
McIntosh-------- |Moderate: |Moderate: [Moderate: | S1ight------------ |Slight. 
| wetness, | wetness, | slope, | | 
| percs slowly. | percs slowly. | wetness, | | 
| | | peres slowly. | | 
| | | | | 
113: | | | | 
Webster--------- |Severe: |Moderate: |Severe: |j» oderate: |Moderate: 
| wetness. | wetness. | wetness. | этебпевв. | wetness. 
| | | | | 
114: | | | | | 
Glencoe--------- |Severe: | Severe: | Severe: |Severe: |Severe: 
| ponding. | ponding. | ponding. | ponding | ponding. 
| | | | | 
127А: | | | | 
Sverdrup-------- |S1ight------------ [S1ight------------ | S1ight------------ | S1ight------------ |Moderate: 
| | | | | droughty. 
| | | | 
127B: | | | | 
Sverdrup-------- |Slight------------ | S1ight------------ |Moderate: | SLight------------ |Moderate: 
| | | slope. | | droughty. 
| | | | 
127€: | | | | 
Sverdrup-------- [Moderate: |Moderate: | Severe: |S1ight------------ |Moderate: 
| slope. | slope. | slope. | | droughty, 
| | | 
| | | 
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Map symbol 
and soil name 


141А: 
Еде1апа--------- 


1418: 
Egeland--------- 


141C: 
Egeland--------- 


220D2: 


246: 


284B: 


Camp areas 


| ponding, 
| too clayey. 


| в1оре. 


|Moderate: 
| wetness. 


| 

| 

| 

| Severe: 

| wetness, 

| too clayey. 


|Moderate: 
| percs slowly, 
| too clayey. 


| Severe: 


| wetness. 


| Severe: 
| wetness, 
| too clayey. 


RECREATIONAL DEVELOPMENT--Continued 


Picnic areas 


Severe: 


ponding, 
too clayey. 


slope. 


Moderate: 


wetness. 


Severe: 


too clayey. 


Moderate: 


too clayey, 
percs slowly. 


Severe: 


ponding. 


Severe: 


slope. 


Moderate: 


wetness, 
percs slowly. 


Moderate: 


wetness. 


Severe: 


wetness, 
too clayey. 


Severe: 
too clayey, 
ponding. 


[Moderate: 
| slope. 

| 

| 


|Severe: 
| slope. 


| 


|Moderate: 
| slope. 


Moderate: 
slope, 
wetness. 


| 
| 
| 
| 
| 
| 
|Severe: 

| too clayey, 
| wetness. 

| 

|Moderate: 

| slope. 


Moderate: 
slope, 
too clayey. 


Severe: 
ponding. 


slope. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 

wetness. 
| 
| 
| Severe: 


too clayey, 
wetness. 


Moderate: 
slope. 


Playgrounds 


Severe: 
ponding, 
too clayey. 


Moderate: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness, 
too clayey. 


Paths and trails 


Soil Survey of 


Severe: 
ponding, 
too clayey. 


|Moderate: 
| droughty. 


|Moderate: 
| droughty. 


|Moderate: 
| slope. 


|Slight. 
| 
| 


|Slight. 


| 

| 

| 

| 
|Severe: 
| too clayey. 
| 

| 


|Slight. 


|Severe: 
too clayey. 


Severe: 
ponding. 


Severe: 
slope. 


wetness. 


Moderate: 
wetness. 


Severe: 
wetness, 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Slight. 


Golf fairways 


Lac qui Parle County, Minnesota—Part II 


RECREATIONAL DEVELOPMENT--Continued 


| slope. 


| | | | 
Map symbol | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
and soil name | | | | | 
| | | | | 
288F: | | | | | 
Esmond---------- | Severe: |Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
2908: | | | | 
Rothsay--------- | S1ight------------ [S1ight------------ |Moderate: | S1ight------------ | Slight. 
| | | slope. | 
| | | | 
293B: | [ | | 
Swenoda--------- | SLight------------ |Slight------------ |Moderate: |S1ight------------ | slight. 
| | в1оре. ] | 
| | | | 
314: 
Spottswood------ | S1ight------------ |Slight------------ |S1ight------------ | S1ight------------ | slight. 
| 
338: | 
Waubay---------- | S1ight------------ | Slight------------ |S1ight------------ | Slight------------ | Slight. 
| | | 
339: | | | | | 
Fordville------- | Slight------------ |Slight------------ |S1ight------------ | S1ight------------ | slight. 
| 
341A: 
Arvilla--------- |S1ight------------ |Slight------------ |S1ight------------ | S1ight------------ | Moderate: 
| | | | droughty. 
| | | | 
341В: | | 
Arvilla--------- | S1ight------------ |S1ight------------ |Moderate: |S1ight------------ |Moderate: 
| | slope. | | droughty. 
| | | | 
341С: | | | | | 
Arvilla--------- |Moderate: |Moderate: |Severe: | Slight-------~~--- |Moderate: 
| slope. | slope. | slope. | | droughty, 
| | | | | в1оре. 
| | | | | 
344: | | | | | 
Quam------------ | Severe: |Severe: |Severe: | Severe: | Severe: 
| ponding. | ponding. | ponding. | ponding. | ponding. 
| | | | 
347: | 
Malachy--------- |S1ight------------ |S1ight------------ |S1ight------------ | Slight------------ | Slight. 
| | | | 
375: | | | | 
Forada---------- | Severe: |Moderate: |Severe: |Moderate: |Moderate: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | 
39602: | | | | | 
Sisseton-------- | severe: | severe: | severe: |Moderate: | Severe: 
| slope. | slope. | slope. | slope. | siope. 
| | | | 
402Р: | | | | | 
Sioux----------- | Severe: | Severe: | severe: | severe: | severe: 
| slope. | slope. | slope, | slope. | droughty. 
| | | small stones. | | 
| | | | | 
418: | | | | | 
Lamoure--------- | Severe: [Severe: | Severe: | Severe: | Severe: 
| flooding, | wetness. | wetness. | wetness. | wetness. 
| wetness. | | | | 
| | | | 
4218: | | | 
Ves------------- | S1ight------------ |S1ight------------ |Moderate: p 
| 
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RECREATIONAL DEVELOPMENT--Continued 


| | | | | 
Map symbol | Сашр агеав | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
and soil паше | | | | | 
| | | | | 
423: | | | 
Seaforth-------- |S1ight------------ |S1ight------------ [Moderate: | S1ight------------ | S1ight. 
| slope. | | 
| | | | | 
434: | | | | | 
Perella--------- |Moderate: |Moderate: |Moderate: | S1ight-------- |S1ight. 
| wetness, | wetness, | wetness, | | 
| peres slowly. | percs slowly. | percs slowly. | | 
| | | | | 
437F: | | | | | 
Buse------------ |Severe: | Severe: |Severe: | Severe: |Severe: 
| slope. | slope. | slope. | slope | slope. 
| | | | | 
446: | | | 
Normania-------- [S1ight---------- | S1ight---------- |Moderate: | S1ight-------- |Slight. 
| | slope. | 
| | | | | 
450: | | | | | 
Rauville-------- |Severe: | Severe: |Severe: | Severe: |Severe: 
| flooding, | ponding. | ponding, | ponding. | ponding, 
| ponding. | | flooding. | | flooding. 
| | | | 
494B: | | 
Darnen---------- | Slight~--------- | Slight---------- [Moderate: | S1ight-------- | slight. 
| | | в1оре. | 
| | | | | 
497: | | | 
Hantho---------- | Slight---------- | Slight---------- [Moderate: |S1ight-------- |Slight. 
| | slope. | | 
| | | | | 
509; | | | | | 
Vallers--------- | Severe: |Moderate: |Severe: |Moderate: |Moderate: 
| wetness. | wetness, | wetness. | wetness. | wetness. 
| | percs slowly. | | | 
| | | | | 
574: | | | 
Du Раде--------- | Severe: | Slight------------ |Moderate: |S1ight------------ |Moderate: 
| flooding. | | flooding. | | flooding. 
| | | 
597: | 
Tara------------ | S1ight------------ | S1ight------------ |S1ight------------ | Slight----~------- [S1ight. 
| | | 
610: | | | | 
Са1со----------- | Severe: | Severe: Severe: | Severe: |Severe: 
| flooding, | wetness. wetness, | wetness. | wetness, 
| wetness. | | flooding. | | flooding. 
| | | | 
680: | | | 
Рагпе11--------- | Severe: |Moderate: | Severe: |Moderate: |Moderate: 
| wetness. | wetness, wetness. | wetness. | wetness. 
| | percs slowly. | | | 
| | | | | 
694С2: | | | 
Zell------------ |Moderate: |Moderate: Severe: | S1ight-------- [Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | 
706: | | | | 
Bigstone-------- | Severe: | Severe: | Severe: |Severe: |Severe: 
| ponding. | ponding. | ponding. | ponding. | ponding. 
| | | | 
724: | | | | 
Bigstone-------- | Severe: | Severe: | Severe: | Severe: |Severe: 
| ponding. | ponding. | ponding. | ponding | ponding. 
| | | | 
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RECREATIONAL DEVELOPMENT--Continued 


| | | | | 
Μαρ symbol | Сашр агеав | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
and soil name | | | | | 
| | | | | 
7418: | | | | 
Poinsett-------- | S1ight------------ | S1ight------------ |Moderate: | Slight------------ |Slight. 
| | | slope. | 
| | | | 
Buse------------ | Slight------------ | S1ight------------ |Moderate: | S1ight------------ |Slight. 
| | | slope, | | 
| | | small stones. | | 
| | | | | 
748B: | | | | | 
Hamlet---------— |S1iight------------ | Slight------------ |Moderate: [S1light------------ |Slight. 
| | | slope. | | 
| | | | | 
769А: | | | | | 
Mehurin--------- |Moderate: |Moderate: |Moderate: | Slight------------ |Slight. 
| wetness. | wetness. | wetness. | | 
| | | | 
769B: | | | | 
Mehurin--------- |Moderate: |Moderate: |Moderate: | S1ight------------ |S1ight. 
| wetness. | wetness. | slope, | | 
| | | wetness. | | 
| | | | | 
774: | | | | | 
Svea------------ | Slight------------ | Slight------------ |Moderate: | Slight------------ |Slight. 
| | | small stones. | | 
| | | | | 
77162: | | | | | 
Sisseton-------- |Moderate: |Moderate: |Severe: | Slight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | 
Heimdal--------- |Moderate: |Moderate: |Severe: |S1ight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | 
883: | | | | 
Du Page--------- | severe: | S1ight------------ |Moderate: | S1ight------------ |Moderate: 
| flooding. | | flooding. | | flooding. 
| | 
Zumbro---------- |Severe: | S1ight------------ |Moderate: | Slight------------ |Moderate: 
| flooding. | | flooding. | | flooding. 
| | | | 
891В: | | 
Doland---------- |S1ight------------ | S1ight------------ |Moderate: | S1ight------------ |slight. 
| slope. | 
| 
Buse------------ |Slight------------ |S1ight------------ |Moderate: | S1ight------------ |Slight. 
| | | slope, | | 
| | | small stones. | | 
| | | | 
902B: | | | | 
Вагпев---------- |S1ight------------ [S1ight------------ |Moderate: | Slight------------ |Slight. 
| | | slope, | | 
| | | small stones. | | 
| | | | 
Buse------------ |S1ight------------ | Slight------------ |Moderate: | Slight------------ |Slight. 
| | slope, | | 
| | | small stones. | | 
| | | | | 
915С2: | | | | | 
Buse------------ |Moderate: |Moderate: | Severe: | Slight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | 
Forman---------- |Moderate: |Moderate: | Severe: | Slight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | 
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RECREATIONAL DEVELOPMENT--Continued 


Soil Survey of 


| | | | | 
Map symbol | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
and soil name | | | | | 
| | | | | 
942С2: | | | | 
Langhei--------- |Moderate: |Moderate: |Severe: [Slight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | 
Barnes---------- |Moderate: |Moderate: | Severe: | S1ight------------ [Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | 
954B: | | | 
Ves------------- | S1ight------------ | S1Xight------------ |Moderate: |S1ight------------ |Slight. 
| | | slope. | 
Swanlake-------- |Slight------------ |S1ight------------ |Moderate: | S1ight------------ [S1ight. 
| | slope, | | 
] | | small stones. | I 
| | | | | 
954С2: | | | | | 
Storden--------- |Moderate: | Moderate: | Severe: |S1ight------------ |Moderate: 
| slope. | slope. | slope. | | в1оре. 
| | | 
Ves------------- |Moderate: |Moderate: |Severe: |S1ight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | 
9698: | | 
Zell------------ [S1ight------------ | S1ight------------ |Moderate: | Slight------------ [S1ight. 
| | slope. | 
| | 
Rothsay--------- |S1ight------------ | Slight------------ |Moderate: | Slight------------ |Slight. 
| | | slope. | | 
| | | | | 
1013: | | | | | 
Pits------------ |Severe: | Severe: | Severe: | S1ight------------ |Severe: 
| depth to rock. | depth to rock. | slope, | | depth to rock. 
| | | depth to rock. | | 
| | | | | 
1030: | | | | | 
Udorthents. | | | | | 
| | | | | | 
Pits. | | | | | 
| | | | | 
1051: | | | | | 
Glencoe--------- |Severe: | Severe: | Severe: | Severe: |Severe: 
| ponding. | ponding. | ponding. | ponding. | ponding. 
| | | | 
11066: | | | | 
Storden--------- |Moderate: |Moderate: | Severe: |S1ight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | 
Hawick---------- |Moderate: |Moderate: |Severe: | Slight------------ | severe: 
| slope, | slope. | slope, | | too sandy. 
| small stones. | | small stones. | 
| | | | 
Ves------------- [Moderate: |Moderate: | Severe: | Slight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | 
1107D: | [ | | [ 
Sisseton-------- [Moderate: |Moderate: |Severe: | Slight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | 
Sioux----------- |Moderate: |Moderate: | Severe: |S1ight------------ |Severe: 
| slope, | slope, | slope, | | droughty. 
| small stones. | small stones. | small stones. | | 
| | | | 
Heimdal--------- |Moderate: |Moderate: |Severe: |S1ight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | 
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| wetness. 


RECREATIONAL DEVELOPMENT--Continued 


| | | | | 
Map symbol | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
and soil name | | | | | 
| | | | | 
1108: | | | | | 
Harps----------- |Severe: |Moderate: | Severe: |Moderate: |Moderate: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
Glencoe--------- | severe: | severe: | severe: | severe: |severe: 
| ponding. | ponding. | ponding. | ponding. | ponding. 
| 
Seaforth-------- | S1ight----------- | S1ight----------- |Moderate: | S1ight------------ |Slight. 
| | slope. | 
| | | | | 
1222: | | | | | 
Parle----------- |Severe: | Severe: | Severe: | Severe: |Severe: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | 
1233В: | | 
Esmond---------- |S1ight----------- | S1ight----------- |Moderate: |S1ight------------ |Slight. 
| slope. | | 
| 
Heimdal--------- |S1ight----------- | S1ight----------- |Moderate: | S1ight------------ |S1ight. 
| | | slope, | 
| | | small stones. | | 
| | | | | 
1266С: | | | | | 
Yellowbank------ |Severe: | Severe: | Severe: | S1ight------------ | Severe: 
| depth to rock. | depth to rock. | slope, | | depth to rock. 
| | | depth to rock. ] | 
| | | | | 
Rock outcrop---- Severe: | Severe: | Severe: | Slight------------ |Severe: 
| depth to rock. | depth to rock. | depth to rock. | | depth to rock. 
| | | | 
12958: | | 
Doland---------- |S1ight----------- | S1ight----------- |Moderate: | S1ight------------ |Slight. 
| | | slope. | 
| | | | | 
1296: | | | 
Swenoda--------- | Slight----------- | Slight----------- | S1ight----------- | S1ight------------ |Slight. 
| | | | 
1309С: | | | 
Buse------------ |Moderate: | Moderate: | Severe: | Slight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | 
Doland---------- |Moderate: |Moderate: | Severe: | Slight------------ |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | | 
1865С: | | | 
Виве------------ |Slight----------- | Slight----------- | Severe: | S1ight------------ | Slight. 
| | | slope. | | 
Вагпев---------- |Severe: | Severe: |Severe: | SLight------------ |Moderate: 
| large stones. | large stones. | large stones, | | large stones. 
| | | в1оре. | | 
| | | | | 
1865Р: | | | | | 
Buse------------ |Severe: | Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
1870: | | | | | 
Burr------------ |Severe: |Moderate: | Severe: |Moderate: |Moderate: 
| flooding, | wetness, | wetness. | wetness. | wetness, 
| wetness. | peres slowly. | | | flooding. 
| | | | | 
Са1со----------- | Severe: | Severe: | Severe: |Severe: | Severe: 
| flooding, | wetness. | wetness. | wetness. | wetness. 
| | | | 
| | | | 
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RECREATIONAL DEVELOPMENT--Continued 


| | | | | 
Map symbol | Camp areas | Ріспіс агеаѕ | Playgrounds | Paths and trails | Golf fairways 
and soil name | | | | | 
| | | | | 
1938: | | | | | 
Lakepark-------- | Severe: |Moderate: | Severe: |Moderate: |Moderate: 
| wetness. | wetness, | wetness. | wetness. | wetness. 
| | percs slowly. | | | 
| | | | | 
1994: | | | | | 


Embden---------- |S1ight------------ | S1ight------------ |S1ight------------ |S1ight------------ |Slight. 


Wildlife Habitat 
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Steve Merchant, Minnesota Department of Natural Resources, 
helped prepare this section. 


The abundance and diversity of wildlife in Lac qui 
Parle County are directly related to the soils and land 
use. The soils in the county have the capability of 
producing an abundance of wildlife. Land use, however, 
is the major limiting factor regulating wildlife numbers. 

The county is seated within the prairie pothole region 
of North America. This region has been historically 
important for the production of a large variety of α 
waterfowl. Wetlands and surrounding tall and mid grass 
prairies covered the area and offered abundant cover 
for numerous waterfowl species, shore birds, upland 
nesting birds, and mammals and a host of nongame 
birds. 

Much of the county's remaining wildlife habitat is in 
public ownership. Within the county, there are 43 State 
Wildlife Management Areas, a National Wildlife Refuge, 
and 15 United States Fish and Wildlife Service 
Waterfowl Production Areas. These areas afford 
permanent protection to wetlands, remnant prairies, and 
river bottoms. 

Numerous waterfowl and shore bird species find the 
wetlands attractive during migration. Mallards, blue- 
winged teal, wood ducks, and giant Canada geese are 
common nesting waterfowl. Giant Canada geese have 
become very abundant in the county. Upland 
sandpipers and marbled godwits still nest here. 

Red fox, mink, muskrat, and beaver are all common 
furbearers that inhabit the fields and marshes of the 
county. White-tailed deer are abundant. They are 
attracted by the river bottoms and large wetlands as 
wintering areas. 

Pheasant and gray partridge numbers are strongly 
related to land use practices. Recent long-term 
retirement programs have had a positive effect on 
pheasant populations. 

Lac qui Parle Lake and the Minnesota River provide 
abundant fisheries resources. The fish species most 
often sought by anglers are walleye, northern pike, 
yellow perch, black crappie, and white crappie. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 


the construction of water impoundments. If food, cover, 
or water is missing, inadequate, or inaccessible, wildlife 
will be scarce or will not inhabit the area. 

If the soils have potential for habitat development, 
wildlife habitat can be created or improved by planting 
appropriate vegetation, properly managing the existing 
plant cover, and fostering the natural establishment of 
desirable plants. 


Elements of Wildlife Habitat 


The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants used by wildlife. Examples 
are corn, soybeans, wheat, oats, and barley. 

Grasses and legumes are domestic perennial 
grasses and herbaceous legumes planted for wildlife 
food and cover. Examples are bromegrass, timothy, 
orchardgrass, clover, alfalfa, wheatgrass, and birdsfoot 
trefoil. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that 
provide food and cover for wildlife. Examples are 
bluestems, indiangrass, blueberry, goldenrod, 
lambsquarters, dandelions, blackberry, ragweed, 
wheatgrass, and nightshade. 

The major soil properties affecting the growth of grain 
and forage crops and wild herbaceous plants are depth 
of the root zone, texture of the surface layer, the 
amount of water available to plants, wetness, salinity, 
and flooding. The length of the growing season also is 
important. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage that 
wildlife eat. Examples are oak, poplar, box elder, birch, 
maple, green ash, willow, and American elm. Examples 
of fruit-producing shrubs that are suitable for planting on 
soils that have good potential for these plants are 
hawthorn, honeysuckle, American plum, redosier 
dogwood, chokecherry, serviceberry, silver buffaloberry, 
and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
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ground cover that provide habitat or supply food in the 
form of browse, seed, or fruit-like cones. Examples are 
pine, spruce, cedar, and tamarack. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Examples are 
mountainmahogany, bitterbrush, snowberry, and 
sagebrush. 

The major soil properties affecting the growth of 
hardwood and coniferous trees and shrubs are depth of 
root zone, the amount of water available to plants, and 
wetness. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. 
Wetland plants produce food or cover for wetland 
wildlife. Examples of these plants are smartweeds, wild 
millet, rushes, sedges, bulrushes, wild rice, arrowhead, 
waterplantain, cattail, prairie cordgrass, bluejoint grass, 
asters, and beggarticks. 

The major soil properties affecting wetland plants are 
texture of the surface layer, wetness, acidity or 
alkalinity, and slope. 

Shallow water areas have an average depth of less 
than 5 feet. They are useful as habitat for some wildlife 
species. They are naturally wet areas or are created by 
dams, levees, or water-control measures in marshes or 
streams. Examples are waterfowl feeding areas, wildlife 
watering developments, beaver ponds, and other 
wildlife ponds. 

The major soil properties affecting shallow water 
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areas are depth to bedrock, wetness, surface stoniness, 
slope, and permeability. 


Kinds of Wildlife Habitat 


Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, and shrubs. These areas produce grain 
and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include Hungarian partridge, ring-necked pheasant, 
sharp-tailed grouse, meadowlark, field sparrow, killdeer, 
cottontail rabbit, and red fox. 

Habitat for woodland wildlife consists of areas of 
hardwoods or conifers or a mixture of these and 
associated grasses, legumes, and wild herbaceous 
plants. The wildlife attracted to this habitat include wild 
turkey, ruffed grouse, thrushes, woodpeckers, owls, tree 
squirrels, porcupine, raccoon, white-tailed deer, black 
bear, and moose. 

Habitat for wetland wildlife consists of open, marshy 
or swampy shallow water areas, bogs, or flood plains 
that support water-tolerant plants. The wildlife attracted 
to this habitat include ducks, geese, herons, bitterns, 
rails, kingfishers, muskrat, otter, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. The wildlife 
attracted to this habitat include antelope, deer, sage 
grouse, meadowlark, and lark bunting. 


59 


Part Il 


Lac qui Parle County, Minnesota 


WILDLIFE HABITAT 


1 
ou " u . . . . 9 . £ . ' ' 1 1 . . . . . 
' B dc - м О ч ч ч E ES] σσ t ο ῃ ῃ ῃ ῃ ы ο ч ы Е 
1 8 ated ч ни ο ο ri o “εἰ vi o 1 o ' 1 1 І ο ο ο d T 
° а 25 ϐ Ы 8 Ы & $ 8 Ñ Š $ Ё Ы 
чч ا ا کے ا‎ —MÀ—À— — — — — —— — — — — 
Чч 
4 alo . . . . . 
є νυ Ἡ ы H “ ы ы 
` ο юч О νο > О H 
s | +» >= о 7 3 o ὃ H Bo dX 8 з 5$ ° ро ° ро D$ ро 8 
3 5 3 $^ 8 $ 8 8 Ы & Ы & Š Š & S^ $ S£" $5. $" g 
a nn I ———————————————————— 
u IWY 190 
ч [| [| [| 
5 3 5 2 El u н H ' н чт ο ч H u ы ы ы ы [| [| 3 "g 
бы O m ο ч "i ο “+ 1 Ff ο ο ο "Ἢ ri ri wj ri ο 4 1 ο 
E > ° & & Ы É Š Š Š š Ы Ы š Ы ë Š Š 
Т] иаа ————————————————————————————————————————-~ 
a 
Ф IU | O . 
чч a 
$ Б 8 " i n 3 ы б ч ч τ ы ч Чч Чч ы м ы ч м о ч б 
a IB i 3 z 9 9 9 9 Š 3 $ 8 $ d s 8 3 ç ἃ © 9 
i i $ ὁ ὁ 8 ὁ ς ὃ S3 ὁ ἃς £^ ἃ ἃ 5" ὃ δ 
Š س‎ , . . н ] | 
ч 9 б Lh H н H ы ч 
м О "d >o » ο >o H 
duh rg F 3 ὃ ὃ H ὃ 3 ° $ 5 Г 3H 5 μὲ FP 3H E 
a** δ". ὁ $ ἃ a È а ὁ ἃ 8 8 δν $^ ὃ 5^" 5^5 B^ ἃ 
ч 
а тш . . . . 
G W ы ы ы “ 
ы м О "g Pm ο P0 ы ы 
28 Ро 5 3 8 В E 3 3 ἃ ° 5 E εξ 3 FS ΕΒ 5 E 
z x. $^ ὁ 8 à E e A ὁ ἡ ὁ ὃ & δ" ὃ P^" SX R&R ἃ. 
a a 
1 1 t 1 [| 
8 8 | H "H ч и ч Le] [| s ῃ ῃ ῃ ῃ "u 3 ы ч н 
Ф ы I ο rt 9 “ἡ rd ο [| orl 1 I 1 [] ο "i “" "i 
B a о ο Š б u Š S ° б б a б 
5 a = шы Be = E с СС a = и асва 
Ф 10 9 
Haw . . . . 
۳ аап H > 9 H ' н ч ч > 0 н ч м u н н > 8 > ϐ ч g 
لډ‎ ооч ο H“ 8 i 1 ° о ο H 5 J 9 ç а a 8 5 & F 8, ο ο 
δώ. & $^" ὁ & ὃ ὁ 5 E ἃ ἕ XE & ἃ δ δ᾽ ὁ Z 
д 
IO t 
H [| 
ο 7 ° H ч ы н ῃ ч ч ο H H H м м м ы ч H ч 3 
ч б "H el [*] vi 1 4 ° 9 9 d "d i d d 8 a 8 9 
g t & & É É ὃ 8 ἃ £ 2 E E  ὁ ἃ & а ὁ 3$ 
εἰ га и 
لړ‎ va av 
Б ч 2 5 5 "d ы u т ч ч g т ч "d ы ы ы ы ч ч "б Ὅ 
ο 0 Ur ο [ο] i ο ο о ο ο ο ο el ei ri ο ο ο ο ο 
о = E-] Βι о K G @ €“ ο 8 
& $ & & 8 ὁ ὁ 8 ὁ š 8 E ë £c £& 8 8 ὁ δὃ 
a л 
%9 o 
а 9 5 ч ы ы б σ σ "d ы g g ч ы H ч н н "d "d 
s σ p [*] J ч ο ο ο ο я о ο ο d Е 8 a a ο ο 
D n Š P: ш $ Š Š Š i 8 8 8 ÈE č ἃ E & 39$ 55 
а a . 
JOU A “ 
H н “s ч м О ч g 
чы: | i 3 3 111 3 i l1 iii: i d ij FR š | 
š š a ὁ ὁ 8 ὁ 8 8 ὁ ὁ ὁ fs & £& δ" 8 ὅ. 
pe eem aH M09 334-79 1 1 1 1 т 1 1 1 1 1 1 
E OTE SS T ee S FF YE E N 3 
8 i i | | i i i i [| [| 1 l t [| 1 [| [| I 
e 5 1 1 1 t 1 ῃ 1 1 ' ' 1 I 1 [| 1 [| [| [| 
8 5 i ' | ! | | | | | | A | b l | | | 
Ёл ὶ | | e | | | ὶ 1 li ' ὮΙ | 1 ail ῃ 1 1 
E 1 ᾿ I м 1 1 1 1 a ' 1 -- a A 1 - | 1 1 1 
no а + [] od a g: І П a ч Ф «5 5 1 -:Ὁ ч 1 > 
ν s d д 8 $ 5 | ὁ 8 8 8 743 9 к ОЁ 8 5 T 
gy ee Ж [-] » Ë 5 H 5 ο я a 8 - M oe $ ы - e .. q a Ё ος 0 
5 N O H = > g Ф і ο. Ы 50 3 e @ ao оо е > «9 ο 8 
a av - @ > 0 = g oa ΓΝ] “> o 6 ou е ὁ < =ч г > m > m ο ч о an оо е 
an + A mo e x о Û m @ ou io о = ak чо Na сч Ὁ mA ч ш LE 0 Κι о om 
е e ч wn ο | -] rm e + La] бы] τ νη La] = =ч =ч ed 


Soil Survey of 


60 


WILDLIFE HABITAT--Continued 


П 
oul 0O 
ΠΕΡ u j | ц u ч н ч н | g M τ Ὁ u M H 
L dcin d 3 П Е d d J ο d D ο " o 9 9 9 Е 
Е NONE TEC 8 B. Ë [2 Li $ & Š Ba Š Š & ù A 
g 
E aio . ` . . . . . . . . 
g SUH u u н u ч м u u Ἡ н 
+ κ c οί ы > о "d м О ч g н м О м О н P O νο >o ГАЙ; м O > О g 
3 | 17 52 3 SR ἃ P š SR δὲ Š SŠ FR FR SR FR δα Š 
212° i| & δ᾽ $ δ᾽ ὁ ὁ ἕ 5^" 8 š > Š 5 BBC δ᾽. 8. 
a ! g ! 0 , . А A . 
б ju gow h u ! H u u u 
O Q -A н > 0 н м u H ы м О ῃ м > О > О м О м О "s " ы 
3 jf" 3" s Sa ч S S s 9 $ A | а SA 92 ο ƏM а Ë © 
d ШЕЕ e > T Bea Βι [7 % > fe > > > > — ш а κ 
8 
© ισιο 
= пяюн 
ο Q Qnid u u u u н ы © σ H g н σ τ 3 ч ы ч 
^ ёлу s 3 s 3 a Е 9 9 9 9 3 9 9 9 a 3 5 
T Κι Ë É É αι & 8 Š n Š Ba $ Š Š Гы] f uL 
Hod u u ч H H Ы н ч H H H 
av ο ч > O g > О g g u 9 $0 рч О ρ 0 > 0 νο > о м о > O ч 
ssh | 3 δὰ 83 δὲ 38 i 3 F8 SE SR SR JR δὲ FR SR FR Š 
ате |. 8. »- . ΒΒ $ $9 ὁ P 5 > š š 5 BORD 53 8 
g 
Aw 9 . . . . . . . . 
ow u H u u u u н м u 
as Ὅ м О б > О "d g u ы м О ы > О > o > О > О ГАЙ; νο "d 
$4 š 4 3 δὲ 38 P 3 8 sh P Š FA PR SR SR δὲ ἃ 
| $2 | $ δ" ὃ BFF ὁ ὁ ὁ à 5 ἃ _ Š δ 5 CARENS. GNE DNE 
a a 
لډ‎ A [ ' I ' I ! I 1 
g 5 H I ' ч پا‎ u I 1 н ' I 1 l u ч м ы 
9 n A I ' ч on A I 1 “rl t I I I rd o ο ο 
Β 5 [.] 5 - @ 5 б ° ο ο 
c u αι [9 i Ë fa in A ` βι 
Ф ЖД 
wow . . . . . . 
ә чоя ы н ' н u u u 
@ ано Ы м О a н H H ы м О [ H > О м О м О м О н ч a 
2|8*à| à SR B8 4 PB 3 8 SR ' 8 δὲ GR GR SR 2 ي‎ ἃ 
a ا‎ Βι > — f πι LU δ. Ë > f > > > > Re iu __ 2% __ 
a 
ισω 
u σοῦ ' 
° чоо u ы 4 H H u "б ч П ч "d Y 3 н H H ч 
i ΕΝ 3 a s 8 d s © © i g 9 9 9 9 d 3 8 
d — & μμ. i αι Bua 7 8 Š fu 8 8 $ = А, | __ به _ _ مڪ‎ 
Es гим 
29 e a 3 + 
5 "309 
о [tt O & u = н u н u ч ч "g H g "H σ ο u H u 
b |= 209 я 9 в s 9 S S 9 9 s 9 s 9 9 s 5 8 
Ou fa 8 fa És L3 [2 T $ Š Βι 8 e 8 8 Βι αι a 
л m 
9 9 . 
ag Β н 
us н u u н H "d б ч мо ч У ч ч "g ч ч H 
бт S 232 a i: Z 8 à à δὲ ἃ 3 3 3 38 3 3$: : 
as x. = E š E ОИ ἃ 5 8 s $ Š c E E. 
д a ` 
"i'd O A ы 
G = o° ы н ч M н б g σ м O ο s g g g H N н 
зва 3 3 3 1 8 3 i 3 3 23 3 3 3 23 3 : 
E £ £ ὁ e ἃ 8 8 ? Š š 8 § 8 8$ ÊÊ 
I 1 ῃ I 1 l 1 I 1 1 1 ῃ ! ' ' ' ' 
I I [ I I I t 1 П I ' ' I ' П ' I 
9 I ! 1 1 [ 1 ' 1 [ ' ' ' 1 П П ῃ I 
g I I I I I ' ' I I I ' 1 П t I ' I 
a [ I I I I і ' I I I t 1 I ' I ' l 
on I I l I I 1 1 1 I I ' U I ' ' ! ' 
П „| I ἢ 1 D ῃ П П I ' "б ' [ „| I ' 
1 П mi 1 ' ' 9 ῃ ' ' і ' ° ' 0 mi 1 ' 
a] I N I 1 ' ' α ' ә і 0 1 ° ' ч τ 1 l і 
n O Ë - 1 І "d [^] є 1 + D La] 6 z ' el wd g I 
a і νι 1 %° u [ο] H 0 ч 5 @ a > ort ma ч [ 
Ώι g ἡ Ф „эщ С] и a g a б ә L| > ч і l 
33 κ. `g H ND “ > 5 -A > Q 2o - 8 2 a © а ve ord 8 
5 "= “aoa ord as orm е ц s Ὅ f ο τ. B аъ ao * 0 » 51 "H m» о р 
5 ο 5 N οἱ σ ο og о б о ο od ч о о ш ° o 748 + A о б σ ο au ah - 5 
τ ΒΕ aw ч ш νη m» = ж г О о б о G ο x σι awn m = e Be и κά - κά + Οἱ 
еч N е N N N N N N N N e m ы] e m m 


61 


Lac qui Parle County, Minnesota—Part II 


WILDLIFE HABITAT--Continued 


} 
ооло І І . . . 1 1 . . 1 . . . . 1 
1 {бй G e- 1 1 Hz ы ы 1 1 H" м 1 н ы ч ч ' 
ρα e ү ие меса 
E Ë AEN NNI 2 
"d 
ы ято . . . " 
5 σσ ы ч M H 
+ San ы б ν О » О м >o ы ч м ο м u H ы ч à 
2|92*] о о т ibo Y oh 3 Ὁ 6. καὶ 
s | š č o P > & S° RÀ RB" ù ff A 8 ἃ 
wn ισιο . . A 
б IO IK: vw Ре ы м 
ο ο μὴ мі ч ч м O рч О ч "g g "g ч g м о Ὅ ч 3 ч 
392549] € G3 GE SE T oS 2 32 qd Y 2o: 2 3 01 
3 & ἃ. 8 5 à ὁ ὁ 3d а 38 5^" ὁ 8 E 8 _ 
5 
o 1 ιο s > Я 
4 $9454 ы ы H 
ο 9 5Η н ч > O ч O тч ч ч Le] با‎ ч юм 0 т ч м ч 
^ чл 3 ο aR HS o ο ° ° 8 ο Ha ο ο a o 
a op 5 ὁ sh δ: ὁ ὁ ὁ ὁ а 8 S* $8 8 & ὃ. 
= 
ο H wu . . s * 
- H и u ы 
"P ч чт νο мо u м О H м юм ο "s g ч ы ч ч 
1:5 Ж oe ge О ЖЫ ον αν Pp $t 3 3 5 
а e ὁ δ $^ ро δ᾽ à à B^" а ὁ  & RÀ ὃ RE _ 
ч 
ga . . š 
g لډ‎ u he H 
м и ы ч н н "d н 
$4 | Т IL IA d 3 у SE 3 3 3 $2 3 4 
E & ὁ $^ 2^ ἕ ς 2 ὁ δ f 38 ἃ A ὁ ἃ _ 
a a 
1 l 1 1 
r 3 I I | s ы 1 1 м ч 1 ч м б H" I 
0 H I 1 1 ο q 1 1 J q I Е q 9 3 i 
L а š = B 5 DOLLER δ 5  .. 
° 15 € 
"uda . " к 
+ aA Og ы H ы 
9 Bud н м » O м ο ч τ σ τ ы ч м о τ ч H ч 
[ыр 4 R 35 3$ т 4 bt τ Ε.Β 3 
21021 é e $^ $^ ὁ ὁ ὁ ὁ £5 ὁ $^ ὁ ὁ ἃ 8 — 
д 
ι g . 
н чоо н 
ы 090 ч б м ч 
: HE: sy i p3 Lg PH pig 
a É ἡ. ὁ Š ὁ 8 ὁ 38 E ὁ δ᾽ 8 ὁ ὁ 8 — 
oe I ú 
н |ЧДон 
Ὁ [ч ы O G Ὅ 3 ч ы ч ч ч ο H ч H ч ч м τ 
бз 3 +ç d 3 2 3. тїт $i o3 32 41 d 
& ô ἃ ὦ ñ es 8 ὃ ὁ в 8 _&__ ὁ ὃ ὁ ὃ _ 
a a 
9 0 . . 
a ы ы 
agg H т νο м О ч "б g ч H ч н ч ч u ο 
στι 3 1 FE d 1 1 111i 1 τ ἃ OG | 
$ ^ é ὁ δν s^ à 3 8 ὃ & 8 & 8 ὃ ὁ 8 _ 
a a . . Y 
τὶ H “H H 
aure ч ο ο м о ч ч ч ч H“ ч м О б ч н ο 
Seiri a T SR 121 7 3 3 Do 3 IR I3 3 
č ὃ P$ 5 ὅ è à ὁ & ὁ 5^ ὁ ὁ Ê 8 
ug EE | | || S E || uu GN | 
1 
і 1 I 1 li 1 1 t 1 1 1 q 
8 | ! ὶ I 1 1 1 1 I І 1 1 I 1 1 
La] 1 I 1 I 1 1 1 1 1 1 1 1 1 1 1 
8 1 і І І 1 1 I 1 1 1 kË 1 1 1 1 
i 1 1 1 I 1 1 I [| I 1 1 1 1 1 
4 бо NE ee лу к то 
ao > 1 о | 0 I үт) б ' A A 1 I m 0 
з $ 35.3 4 & | 3 4 тя g 3 E I 
9 o K б чиа o 3 е | чч 0 “©0 É > .. § 4 -i Ёа 
š я or .. dM ana һ O 2 Ë maa e & e Ἡ κι Ὁ .. e 3 ан -g oo 4 E .. 
C] a3 м ο Ὁ” N ἡ e a @ е 9 πο m Ὁ wo о N ч m ο as -3 Uc 
q rm [| aw ο ὦ e | Np чи ео М е ἢ = = in ж ana ο = о> а «© 
m m m <и = < ч σι bd ч ч οι ч mn μη w 


н ы ο 

? 3 3 
& É ò 
"d ч H 
бр 3$ 
$ RR RE. 
ч H ч 

ο = ο 
ὁ ἡ. b 
ы ч g 

° о о 
BR 8 ὁ. 
к τ 3 
& ò ὁ. 

1 1 1 

1 1 1 

1 1 1 

i 

ч >o ы 

ο “H ο i 

à $^ 3 

Е ° 3 
$ à 8 
σ τ н 

ο o a 
8 é ££ 
ч ч ο 

ο P ο 

Š Ы 6 


Tara------------ 
Calco----------- 
Parnell--------- 


610: 
680: 


Soil Survey of 


62 


WILDLIFE HABITAT--Continued 


' 
OUI © 
new s . і ῃ D . ` 1 ` . ' I 1 I . . . е . 
1 f GH A ч 1 1 rg u ч I g H I I I I H н н u ΠῚ 
I gaga A I 1 б d 9 I 9 ἡ 1 I I I Es Es ч ч ed 
H z 0 8 б 8 8 5 % a [.] 5 б 
дыр νο EE E EE PENNY к „А: сё Ши сеа 
ч 
ү ato . . . . . . . . ` . . . 
L1 σσ н н H H H ы н 8 با‎ H u u 
42 БК] м О ч τ ο м О H H м O بح‎ О м О м H ο м 0 νο νο νο $0 
2| 337] ЗА 8 ἃ δὲ δὲ 8 8 SR δὲ δὲ 3 8 SR GR GR GR Bh δὲ 
8 |р Е*”_ | èt ὁ ὃ p^ 52^" a ἃ P^" Pb" 8 Á ё se Sh Sh Sh δ᾽ >” 
h ισιο . " . " 
ao [gau ы H ч ! u 1 
O N cid м О νο ч νο н 1 н σ 9 1 g y Y u 3 u ы ч 
ч ||] Fe δὲ 8 FR es ' o: P 88 ' 88 ἃ ΣΣ 3 s: : ὃ 
я ا‎ ж...» n. > É Ta Š > Š Š Š T ð bk ΒΒ Š _ 
ΕἼ 
© ισι ο . ` n 
$ ЕЕ > 8 > 8 ч rd ч g H ° ч g g σ σ ο y ч "d 
ё Beta 28 но Я ° ° ο 3 P 3H 9 ° 9 9 ο 9 ο » 9 
| | δ ga g 8 8$ 8 ἃ S 3*3 88 ὃ 8 38 8 tg ὅ _ 
Hog H s ы н u н H н н н H H H 
5 б νο Y ч м о P ° н н м О м О м О H > 0 > 0 м 0 м О δο м О ро 
gee) δὲ 3 3 δὲ τὰ Š P SR δὲ JR F SR SR SR SR GR δὲ дА 
| B^ ὁ 8 δ᾽ ὁ ἃ ἃ 8 ΒΒ ἃ 8 Sa £ Рр MS OE 
ч 
Bu . А А . . 
"a u н н n ч 
a8 P o y y H ч м H н ο > 0 н н u н м ч νο > О 
$4 sa 8 3 3 £ 3 3 g — PR PR B3 3 P 3 š δὲ δὲ 
| ŽA ER à Š [7 A As βι a > > àA d f x [7 LAN > ج‎ 
a n . тт = VECES D 
لډ‎ A н Ц І І I П 
g 5 u м О u ' ΠῚ g н ч I H 1 I I ч H н H н 
8 | д a om 0 | 3 9 s 3 `8 ο. s S 3 s s 
3 LEN Bas > 0 Ës Š Β. [7 Ë f fu Γι RE = __ 
O ии 
بپ‎ d . . . . 
لډ‎ чов H H u 1 n 1 
r sua ο м О ч νο н ' н σ > О ' g g g н g H н б 
^ i εν OR g ii C! Š 3 Б ' $$ 3 : d o: š ὃ 
сеа LEN LAS NE SEC g ἃ g ὃ 8 8 ἃ 3 т É 4. 
a 
' g B) š 
н σουο н 1 
ο н ο O м р О ч σ H 1 H ч н ч g ч σ u ч H u ч 
u И] 9 om 8 8 5 s 9 © 5 9 9 9 s 9 s S 9 
τ δε EL: > βι Š Βι Bu 8 [ή Βι Š Š Š Ës Š Ta Bu 8 
ч Ian 
2 |%9 ç 3 b i 
б τι Ἡ 8 Β H > 8 H σ ч g "б ч H σ g συ τ н g ы E "d 
s FIA) 3 32 8 š : 3 8 à a 8 388 à a à 2 1 3 
|^ ® E 2" 3 3 È š 8 8 £ 8 ἃ ὃ š ἃ ὃ £ ἕ 8 
a a 
9 © . а 
ay ἢ н با‎ 
as ч м O н ч ч Чч σ H мо 'g g о т σ g Y б "g g 
8 d el но a ο 9 9 ° q но ο ο ο ο ο ο ο ο ο 
S A| ë δ” а ἃ ἃ ἃ 8 È $* 8 8 8 em 8 8 8 8 
[| a . , . š 
“чуч A H H ы н 
осоо м О νο H ч σ g σ νο > O H σ y σ б ч σ H н 
баб 98 о Ж 9 © © 9 SA oh а ° 8 9 9 9 9 5 S 
18 “b | А δ᾽ £ $ ὁ ὁ ὁ 5" PB'"R ὁ τι... СЯБ ЛРС Е ИВИ 
[ 1 ' I ' ' I ' ' ' 1 [ ' ' ' ' [ ' 
I [ [ 1 1 ῃ I D [ I I ' ' I I і I i 
9 I I ' I I П I I [ I 1 [ [ [ 1 1 1 ' 
Н I I [ I 1 ' I I ' I 1 І ' I [ I I ' 
ч [ 1 [ 1 [ ' ' ' ' 1 1 ' ' I ! ῃ [ ' 
оя I I ' I I ' I 1 [ 1 | П [ I I l I [ 
1 [ І I П ' >” | I [ I 1 ' ' I I I I [ 
843 I l I I I І mi I ' I 1 ' ' [ 1 1 1 ' 
d I 9 0 لډ‎ I І Ф | I п ] 1 і ' I I 1 1 ' 
no 1 8 8 " 1 ! or I 9 «- Ф ' ' [ 1 I I 1 
a I ο о 0 I 8 oped I لډ‎ [1 σ ο g I a l I я 
e sd 5 2e a [ С] н l -0 " © Ἡ а I 0 1 © | 
ΓΚ! Ne a a - f 0 .. “ἡ .2 g NO 8 0 - 8 Ф - 5 Ф ч © Ë 
8 Ü et "D "^U Mer a m H a - 0 ο - ° а c a mu a ya 
C] х о о -eA ы ч O 3 со ano a > m -eA ° - 5 το з 9 a ms о 
σι м om ча a ` m = ш ож -- m ο m= oa N σα m om m 4 @ f 
Ὁ m е m m ~ г г © e ο a 


63 


Part Il 


Lac qui Parle County, Minnesota 


WILDLIFE HABITAT--Continued 


1 
очсо . “ 
чч * . 1 1 м 1 . 1 1 nh 1 1 . . 1 
I Domh H ч ῃ I мо [| H [| [| >o 1 I H H ῃ 
ασ то Oe 38 ANM S ME 
3 - ἃ ee 2 2 PU _______»__4_____ 
ol p каше MEA "m СЕУ Να α 
@ 5 ы И] H H H ы м н ч м ы ы ы ч 
4 SU νο юм О юм O > O >o >o м О " т >o м О м О м ο E re 
а % z" ok оа of ой ok оё of ὁ 5 38 ой ой 98 Of OA 
z |2 P è Б р РЕ зА р“ 98, 55 BÀ B" Bí 5" рН 
u 1g ιο . ` А " 
H ы м ч H 1 
j Ee ч ч ο u ы ο м O м м ο H 4 3 м О > o I 
"Στ Ὁ ТУ 2L x3 E | 
1 č ὁ $ ἃ x ὁ ος LE, ἃ 8 B ХАИ 
5 IU 19 . . . 
н н ы ы 
5 анон ы ч ч ο 3 τ ы ч > ο H u ч м о м о ч 
| 351 ]1 1 1311 3j 3 кл уо 1^3 
& ὁ ὁ ὁ 5. ὁ É ὁ а & a 8$ δὲ ó _ 
Bum . . . . . . . . .` . . . . . 
ч E u н н ч u ы ч ы ч ч ы Ре) м ч 
+ ы © юм O м ο νο νο νο ч O νο νο τ м О νο νο м О > O м О 
agi) ὃν Εἰ Fe PE Ge Fi Fe Ee 3 FP ΣΕ Ge εν Pi Pi 
a P” P B" BM", R^ B^. ΚΤ. ......ᾱ..... »' mU mmm. 
Kk . : . . . . 
У M н H H м н ы ы ы ы 
5 > ὃ » ὃ H“ s - ο ч О м О ы ч м О м ο » O м О м O peo 
E PR PR g š Sh PR OTi] ΣΤ τὲ FA FR TR 
E P > ё à se B" Ssh OR 0 98, 5" B^ B" 2” 2” 
v и 
1 1 1 t 1 1 1 1 1 1 
t 3 н ы i š 1 1 [| 1 1 1 1 1 1 H H" 
%9 ы “A ri t 1 ' I I ' I 1 [] 1 ' o a 
a < a w $ Ë 
Ф a Ba É παρουν 
Er ا ا نانا ا لک‎ —— —À — — — s M — — — — — — 
° 452 Р А : : 
42 e а ч ы и u 1 
G a26 ч ч ο н ы ч м О ы м О м H ч ро Do I 
flea) a $ 5.1 na s og FR τὶ 
E & ὁ $ ὦ ё 8 “а: S^ & & ὁ P^ B" ___ 
a 
н 558 ц 
H ы м О н м ч ч Ре) " 
El d 3 1 d 1 id i 9 п š £ 2 f P$ 3 
1 - ὁ $ ὁ č ὃ & o £ __________®^_ ὁ £& 8$ ἃ & ὁ _ 
ri тип 
* 3855 Ц 
Ф س‎ H ϐ G м “ο чт ч "d "d u ы m 8 ч м ч 3 H ч 
{| 1 i 1 1 i SEE FS 
& č ὁ Š ὁ ὁ ὃ č ὁ 1 0 2^ $8 E 4 Ê & ὃ _ 
ΓΝ | Ver 
ч H ч 
agg g g б ч ч "g ы ο νο "d 3 "g м 0 νο ο 
р 11 i Í бт š III 
Š ἡ à $ Š ὁ Š ὁ ££ 8 ^ ^ ^ AÁ2^ ὁ ἃ $ 3 5^" Σ᾽ ὃ κ 
8 a . " i 
on н ы н 
3595 ч ч ч ч и е] ч ч > О RB ч ы no р Ө H 
чиа 3 3 ν΄. jh š P 2 FRR 
s $ ὁ & ὁ ё__$_ ΕΤ RFR в δ᾽ Σ᾽ ἃ κ 
a шышы шы = шы = Á poe = 
| | | 1 1 1 [| 1 1 1 1 1 1 [| 1 
Ф 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
8 1 Ё 1 1 1 1 I I 1 1 1 1 1 1 1 
= I l 1 [| 1 1 1 1 1 1 1 1 l 1 I 
оя 1 1 1 1 1 1 [] 1 . 1 ῃ 1 ῃ 1 1 ῃ 
1 I [| [| 1 I 1 1 a 1 1 [| 1 l 1 1 
ГЕ 1 I ] 1 1 1 1 1 + l l ' 1 1 1 1 
i 1 1 [4 ο 1 1 I 1 [:] 1 1 1 1 а 1 ' 
ao orl 1 t E a 1 1 > 0 Ф 8 ' 1 ο 1 =! 
a 0 a I @ 0 ῃ 1 € a o @ E 1 + 1 G 
A os Д ο I ri ° "D 1 1 a . p. . ο vo "Ú ο 1 - 0 м 1 
ч N m в ө | 8 N ы 1 .. =] < з W oo 4 L7] LEN Ц о H “ἡ 1 Aa з 
23 Sf К ge g бо в ач 9 42 66 32 пе ео E a Ба о 3 
$5 e 11» m u uo > Ὁ м βά on ор a ou e 0 шщ > = uU a = 
a a a a EI = a ч vel 


Soil Survey of 


64 


WILDLIFE HABITAT--Continued 


1 
$2445 1 1 1 . . ' . 1 1 * 1 LI . 5 1 1 . 
I £ NE l ' 1 н HI [| чт 1 I ч H 1 ы “s H ' 1 ы 
M gagna I 1 1 [^ d [| ο 1 1 ο d 1 P = i 1 1 үе 
© I Βι ы $__________д___к_____ к ______________ 
4 T ie . . ο . . . . . ο ο 
ч ы ч s ы ы ы ы Ы ы 
8 Aga g σ H ч > 5 a O юм О > O νο > О > О юч O м o νο м O ч ч ο 
3| 3337) 228 ПП Τὰ FE PE PE Ga Fa Fe FR Gh Fa Í 
0 
rE _%$ ἃ à $^ $^ She $^ g^ se she $^ Se ge Δ" ὁ É ὅ 
а 1942 i I H н 
5 ЧЕЧ H ч ч H ' ' H м О "d > О и ч H "d н u н н 
eq Onda "i -- ο ri 1 t ο Μο ο чо ri ο -d ο d A ο "ἡ 
G = = © б ο ο Φ Δι 8 O A б Š L:] 8 ασ & ο б 
z ке 5 ἡ & sh 8 — $^" e ὁ E ὃ ἃς в 
Б IU | Q . . . 
H “ H 
5 са u ч ч и ч ч H > О y ы м ч м о ы νο ο à "d 
x Q mH <A ч A ο o d ο ο e a3 ο 5 P ο a2 P $ÀR ο 3 ο 
п гое e 8 ὁ č > Š š éE 8 2^2 δ᾽ 8 Š δ 
ыл sn 
ont . i š А è : š Р i à М 
Ре) ш H ы ы И] H 
agg ч ч H ч > ἃ ρι Ἡ > Ὁ T: >o м 0 м О м О м О м O > O "б ч 3 
απ | ΠΣ P FR EL FR ER be PE Fa Fh be GR FE Pj 
a** S ó & ὃ "κα μας E^ RU ga ве оза FF FE в 
Y. ' ! m" | 
ΜΗ ы ы ы u ы H ч H ы 
ы 0 νο 0 р ο >o мо ο g "d 
E 738 3 š FR FR ER P FR di FR SR Σὲ fR 33 8 
oe 
z = ὃ 8 à à ἃ pe Sh $5 ὁ ВА sh se se 8^ $^ 5 ó ὃ 
a Ώ 
[] 1 [| 1 t 
ἃ 8 bod d u u το | | i ! u i u u u 1 | u 
@ H I 1 I ri onl ο 1 1 ' 1 "ἡ 1 v4 "i ef 1 1 i 
B A G б 8 « б б б [i 
за ἡ ἡ __________________4&4_____#_а __&__________ 
ATE | . : 
о = Og š I H ы 5 
H ч u ο ы ы рч О ч 
δ] δα) 31} š ^ ^ ἡ R 3 Fe 1 š id F 1 BER 1 
a _ ° `“ Еб È à 25^ ὁ Z Р“ Ek ὁ FÊ ἃ Ff BL. Ê 
= 
ч goo I 5 
н ч ч با‎ н и - 
8 ар 4 4 3 H i 5 ° i 3 3 H 5 H ° H d ὃ H 
m a 5 & Š б 8 ο 9 8. 8 8 б 8 K 8 б б ο б 
τ & ὦ É ___@ 8° ὁ © È ὁ E ὁ XE ἡ & «ἃ. 
n | 9 uv 
а ΠΒ M 
F. ч H ч ч ο м H © "d 
pees) 4431 3 3 3 о 3 1 3 1 3 1 3 321 ] 
& ec ὃ ἕ ὃ 8 ὃ 2^ 8 ὁ ἕ 8d £ ὃ & £&6$ 3$ 
гт | ! 
aw? u ы ы 
ч ч ч > О H 5.9 ο H ч 
| 33 5 3 8 3 τὶ Σ 3 31 3 к τὲ τὰ 3 
ὃ es 8 E 8 ὃ & δν 8 £z 38 ὁ ἐπ $^ δ ὃ 
5 a . . . . 
H ы ч ч 
q É 9 9 H ч ч ы ы Le] м О м O "d н ч н м О H m0 ч "d g 
| 1213 35 4 ПП 1 3 i i FRE FR FB | 
ώμο č ó ó ὁ & ὁ s* 8 $ ÊRÊ р & δ ὁ 8 8 
age gy 4 о о о о о о о ооуу Оооо оо 1 I 1 1 1 ' I I 
1 H I I j | | | | | l 1 1 1 I 1 l 1 
0 1 1 ῃ 1 1 I 1 1 1 1 ῃ ῃ 1 1 I 1 1 1 
1 1 1 I 1 1 1 1 1 ! 1 1 1 l 1 1 1 [| 
ad a i 1 1 [| [| 1 а, 1 l 1 I 1 1 1 1 1 1 
оя [| [| [| 1 1 1 ' ο ] t 1 1 1 1 1 1 І 1 
1 1 1 1 1 1 R^ ы 1 1 l 1 1 I 1 [| 1 1 
La 1 1 Li 1 1 І É U 1 1 1 1 Π 1 t 1 1 ' 
Ξ ша о у лл T0920  ἃ 
оо i 9 I" i τ "d ЕЗ ο б Ὅ 1 ч ' 71 ῃ ῃ 1 68 
Ey а 8 d а аб Е оа " a 8 2 Ὁ ὁ 8 Š Ó H ὦ ὁ "E: . φ' 
59 ° Ε ο 5 an nB ri we 9 wed ιοο ο a = men ы uu онш τη со „м 
б о 6 + ο NS e^ 2 Ф оф ο a ο a z eo o ояз [:] os mg б м g 
τ πὶ ο a N а N ш ш чм α ча Ὁ e nm a о m a om om [4] a d 
Га) τ τ і - σι + τη τ τή -- 


Lac qui Parle County, Minnesota—Part 11 


Map symbol 
and soil name 


WILDLIFE HABITAT--Continued 


Potential for habitat elements 
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This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. Ratings are given 
for building site development, sanitary facilities, 
construction materials, and water management. The 
ratings are based on observed performance of the soils 
and on the estimated data and test data in the “Soil 
Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations should be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 or 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kinds of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, 
shrink-swell potential, available water capacity, and 
other behavioral characteristics affecting engineering 
uses. 

This information can be used to evaluate the 


potential of areas for residential, commercial, industrial, 
and recreational uses; make preliminary estimates of 
construction conditions; evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; plan 
detailed onsite investigations of soils and geology; 
locate potential sources of gravel, sand, earthfill, and 
topsoil; plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same 
or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


The table “Building Site Development” shows the 
degree and kind of soil limitations that affect shallow 
excavations, dwellings with and without basements, 
small commercial buildings, local roads and streets, and 
lawns and landscaping. The limitations are considered 
slight if soil properties and site features generally are 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. Special feasibility studies 
may be required where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
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ratings аге based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of 
the excavation walls or banks to sloughing or caving is 
affected by soil texture and depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
soil properties, site features, and observed performance 
of the soils. A high water table, flooding, shrinking and 
swelling, and organic layers can cause the movement of 
footings. A high water table, depth to bedrock, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 or 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and a 
flexible or rigid surface. Cuts and fills generally are 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a 
high water table, flooding, large stones, and slope affect 
the ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, potential for frost action, and 
depth to a high water table affect the traffic-supporting 
capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock, the available water capacity in the upper 40 
inches, and the content of salts affect plant growth. 
Flooding, wetness, slope, stoniness, and the amount of 
sand, clay, or organic matter in the surface layer affect 
trafficability after vegetation is established. 


Sanitary Facilities 


The table “Sanitary Facilities” shows the degree and 
the kind of soil limitations that affect septic tank 
absorption fields, sewage lagoons, and sanitary 
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landfills. It also shows the suitability of the soils for use 
as a daily cover for landfill. 

Soil properties are important in selecting sites for 
sanitary facilities and in identifying limiting soil 
properties and site features to be considered in 
planning, design, and installation. Soil limitation ratings 
of slight, moderate, or severe are given for septic tank 
absorption fields, sewage lagoons, and trench and area 
sanitary landfills. Soil suitability ratings of good, fair, and 
poor are given for daily cover for landfill. 

A rating of slight or good indicates that the soils have 
no limitations or that the limitations can be easily 
overcome. Good performance and low maintenance can 
be expected. A rating of moderate or fair indicates that 
the limitations should be recognized but generally can 
be overcome by good management or special design. A 
rating of severe or poor indicates that overcoming the 
limitations is difficult or impractical. Increased 
maintenance may be required. 

Septic tank absorption fields are areas in which 
subsurface systems of tile or perforated pipe distribute 
effluent from a septic tank into the natural soil. The 
centerline of the tile is assumed to be at a depth of 24 
inches. Only the part of the soil between depths of 24 
and 60 inches is considered in making the ratings. The 
soil properties and site features considered are those 
that affect the absorption of the effluent, those that 
affect the construction and maintenance of the system, 
and those that may affect public health. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
effectively. Many local ordinances require that this 
material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted, relatively impervious soil material. Aerobic 
lagoons generally are designed to hold the sewage 
within a depth of 2 to 5 feet. Relatively impervious soil 
material for the lagoon floor and sides is desirable to 
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minimize seepage and contamination of local ground 
water. 

The table “Sanitary Facilities” gives ratings for the 
natural soil that makes up the lagoon floor. The surface 
layer and, generally, 1 or 2 feet of soil material below 
the surface layer are excavated to provide material for 
the embankments. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Considered in the ratings are slope, 
permeability, a high water table, depth to bedrock, 
flooding, large stones, and content of organic matter. 

Excessive seepage resulting from rapid permeability 
in the soil or a water table that is high enough to raise 
the level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope and bedrock can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Trench sanitary landfillis an area where solid waste 
is disposed of by placing refuse in successive layers in 
an excavated trench. The waste is spread, compacted, 
and covered daily with a thin layer of soil that is 
excavated from the trench. When the trench is full, a 
final cover of soil material at least 2 feet thick is placed 
over the landfill. Soil properties that influence the risk of 
pollution, the ease of excavation, trafficability, and 
revegetation are the major considerations in rating the 
soils. 

Area sanitary landfill is an area where solid waste is 
disposed of by placing refuse in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil that is 
imported from a source away from the site. A final cover 
of soil at least 2 feet thick is placed over the completed 
landfill. Soil properties that influence trafficability, 
revegetation, and the risk of pollution are the main 
considerations in rating the soils for area sanitary 
landfills. 

Both types of landfill must be able to bear heavy 
vehicutar traffic. Both types involve a risk of ground- 
water pollution. The ratings in the table “Sanitary 
Facilities” are based on soil properties, site features, 
and observed performance of the soils. Permeability, 
depth to bedrock, a high water table, slope, and 
flooding affect both types of landfill. Texture, stones and 
boulders, highly organic layers, soil reaction, and 
content of salts affect trench type landfills. Untess 
otherwise stated, the ratings apply only to that part of 
the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 
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Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. The suitability 
of a soil for use as cover is based on properties that 
affect workability and the ease of digging, moving, and 
spreading the material over the refuse daily during both 
wet and dry periods. 

Soil texture, wetness, rock fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to wind 
erosion. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Waste Management 


Soil properties are important when organic waste is 
applied as fertilizer and wastewater is applied in 
irrigated areas. They also are important when the soil is 
used as a medium for the treatment and disposal of the 
organic waste and wastewater. Unfavorable soil 
properties can result in environmental damage. 

The use of organic waste and wastewater as 
production resources results in energy and resource 
conservation and minimizes the problems associated 
with waste disposal. If disposal is the goal, applying a 
maximum amount of the organic waste or the 
wastewater to a minimal area holds costs to a minimum 
and environmental damage is the main hazard. If reuse 
is the goal, a minimum amount should be applied to a 
maximum area and environmental damage is unlikely. 

Interpretations developed for waste management 
may include ratings for manure- and food-processing 
waste, municipal sewage sludge, use of wastewater for 
irrigation, and treatment of wastewater by slow rate, 
overland flow, and rapid infiltration processes. 

Specific information regarding waste management is 
available at the local office of the Natural Resources 
Conservation Service or the Cooperative Extension 
Service. 


Construction Materials 


The table “Construction Materials” gives information 
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about the soils as a source of roadfill, sand, gravel, and 
topsoil. The soils are rated good, fair, or poor as a 
source of roadfill and topsoil. They are rated as a 
probable or improbable source of sand and gravel. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In the 
table “Construction Materials,” the soils are rated as a 
source of roadfill for low embankments, generally less 
than 6 feet high and less exacting in design than higher 
embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help to determine the 
suitability of each layer for use as roadfill. The 
performance of soil after it is stabilized with lime or 
cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel, or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have one or more of the following 
characteristics: a plasticity index of more than 10, a 
high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet and have a water 
table at a depth of less than 1 foot. They may have 
layers of suitable material, but the material is less than 
3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. They 
are used in many kinds of construction. Specifications 
for each use vary widely. In the table “Construction 
Materials,” only the probability of finding material in 
suitable quantity in or below the soil is evaluated. The 
suitability of the material for specific purposes is not 
evaluated, nor are factors that affect excavation of the 
material. 
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The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
as much as 12 percent silty fines. This material must be 
at least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Fragments of soft bedrock, such as shale and 
siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are low in content of soluble 
salts, are naturally fertile or respond well to fertilizer, 
and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, 
or soils that have slopes of 8 to 15 percent. The soils 
are not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal high water 
table at or near the surface. 

The surface layer of most soils generally is preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


The table “Water Management” gives information on 
the soil properties and site features that affect water 
management. The degree and kind of soil limitations 
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are given for pond reservoir areas; embankments, 
dikes, and levees; and aquifer-fed excavated ponds. 
The limitations are considered slight if soil properties 
and site features generally are favorable for the 
indicated use and limitations are minor and are easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increase in construction costs, and possibly increased 
maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In the table “Water Management,” the soils 
are rated as a source of material for embankment fill. 
The ratings apply to the soil material below the surface 
layer to a depth of about 5 feet. It is assumed that soil 
layers will be uniformly mixed and compacted during 
construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even more than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original 
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surface. Excavated ponds are affected by depth to a 
permanent water table, permeability of the aquifer, and 
quality of the water as inferred from the salinity of the 
soil. Depth to bedrock and the content of large stones 
affect the ease of excavation. | 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, or to other layers that affect the rate of water 
movement; permeability; depth to a high water table or 
depth of standing water if the soil is subject to ponding; 
slope; susceptibility to flooding; subsidence of organic 
layers; and the potential for frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
depth to bedrock, large stones, slope, and the hazard of 
cutbanks caving. The productivity of the soil after 
drainage is adversely affected by extreme acidity or by 
toxic substances in the root zone, such as salts. 
Availability of drainage outlets is not considered in the 
ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock. The performance of a system is 
affected by the depth of the root zone, the amount of 
salts, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to control erosion and conserve moisture by 
intercepting runoff. 

Slope, wetness, large stones, and depth to bedrock 
affect the construction of terraces and diversions. А 
restricted rooting depth, a severe hazard of wind 
erosion or water erosion, an excessively coarse texture, 
and restricted permeability adversely affect 
maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of wind 
erosion, low available water capacity, restricted rooting 
depth, toxic substances such as salts, and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 
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BUILDING SITE DEVELOPMENT 


Soil Survey of 


(The information in this report indicates the dominant soil condition but does not eliminate the need for onsite 


frost action. 


investigation) 
| | | | | | 
Map symbol | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
and soil name |  excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
| | | | | | 
3192: | | | | | | 
Storden--------- | Severe: | Severe: |Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
| | 
за: | | | | | 
Parnell--------- | Severe: | Severe: |Severe: | Severe: | Severe: | Severe: 
| ponding. | ponding, | ponding, | ponding, | shrink-swell, | ponding. 
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
| | | | | ponding. | 
| | | | | | 
47: | | | | | | 
Colvin---------- | Severe: | Severe: |Severe: | Severe: |Severe: | Severe: 
| wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
| | | | | wetness, | 
| | | | | frost action. | 
| | | | | | 
51: | | | | | 
La Ргаїгїе------ |Moderate: |Severe: |Severe: | Severe: | Severe: |Moderate: 
| wetness, | flooding. | flooding. | flooding. | low strength, | flooding. 
| flooding. | | | | flooding. | 
| | | | | 
60: | | | | | | 
Glyndon--------- | Severe: |Moderate: |Severe: |Moderate: | Severe: |Moderate: 
| cutbanks cave,| wetness. | wetness. | wetness. | frost action. | wetness. 
| wetness. | | | | | 
| | | | | 
67: | | | | | | 
Bearden--------- | Severe: | Moderate: | severe: | Moderate: | severe: | Slight. 
| wetness. | wetness, | wetness. | wetness, | 1ου strength, | 
| | shrink-swe11. | | shrink-swell. | frost action. | 
| | | | | | 
70: | | | | | 
Svea------------ |Moderate: |Moderate: |Moderate: |Moderate: | Severe: | Slight. 
| wetness. | shrink-swell. | wetness, | shrink-swell. | low strength. | 
| | | shrink-swell. | | | 
| | | | | | 
85: | | | | | | 
Calco----------- | Severe: |Severe: |Severe: | Severe: | Severe: | Severe: 
| wetness. | flooding, | flooding, | flooding, | low strength, | wetness. 
| | wetness. | wetness. | wetness. | wetness, | 
| | | | | flooding. | 
| | | | | | 
108: | | | | | 
McIntosh-------- | Severe: |Moderate: |Severe: |Moderate: | Severe: | Slight. 
| wetness. | wetness, | wetness. | wetness, | low strength, | 
| | shrink-swell. | | shrink-swell. | frost action. | 
| | | | | | 
113: | | | | | | 
Webster--------- | Severe: | Severe: | Severe: | Severe: |Severe: |Moderate: 
| wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
| | | [ | frost action. | 
| | | | | | 
114: | | | | | | 
Glencoe--------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| excess humus, | ponding, | ponding. | ponding, | 1ου strength, | ponding. 
ponding. | 1ow strength. | | 1ow strength. | ponding, | 
| | | | | 
| | | | | 


Lac qui Parle County, Minnesota—Part II 


BUILDING SITE DEVELOPMENT--Continued 


shrink-swell. shrink-swell. low strength, 


ponding. 


| | | | | 
Map symbol i Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
and soil name | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
| | | | | | 
127A: | | 
Sverdrup-------- | severe: |S1ight--------- |S1ight--------- [S1ight--------- | Slight--------- |Moderate: 
| cutbanks cave. | | droughty. 
| | | | | 
127В: | | | 
Sverdrup-------- | Severe: |S1ight--------- |S1ight--------- |Moderate: | S1ight--------- |Moderate: 
| cutbanks cave. | | | slope. | | droughty. 
| | | | | | 
121ς: | | | | | | 
Sverdrup-------- |Severe: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | в1оре. 
| | | | | | 
137: | | | | | | 
Dovray---------- | Severe: | Severe: | Severe: | severe: | severe: | severe: 
| ponding. | ponding, | ponding, | ponding, | shrink-swell, | ponding, 
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength, | too clayey. 
| | | | | ponding. | 
| | | | | | 
141А: | | | 
Egeland--------- | Severe: [S1ight--------- |S1ight--------- | Slight--------- | Slight-----.--- |Moderate: 
| cutbanks cave. | | | | droughty. 
| | | | | 
141B: | | | | 
Egeland--------- |Severe: | Slight--------- |S1ight--------- |Moderate: |S1ight--------- |Moderate: 
| cutbanks cave. | | | slope. | | droughty. 
| | | | 
141С: | | | | | | 
Еде1апа--------- |Severe: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | slope. 
| | | | | 
168В: | | | | 
Forman---------- | Slight--------- |Moderate: |Moderate: |Moderate: |Moderate: |Slight. 
| | shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell, | 
| | | | slope. | low strength. | 
| | | | | | 
184: | | | | | | 
Hamerly--------- | Severe: |Moderate: | Severe: |Moderate: | Severe: | slight. 
| wetness. | wetness. | wetness. | wetness. | frost action. | 
| | | | | 
210: | | | | | | 
Fulda----------- | Severe: | severe: | Severe: | severe: | severe: | severe: 
| wetness. | wetness, | wetness, | wetness, | shrink-swell, | too clayey. 
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
| | | | | frost action. | 
| | | | | | 
212А: | | | | | 
Sinai----------- |Moderate: |Severe: |Severe: | Severe: | Severe: | slight. 
| too clayey, | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, | 
| wetness. | | | | low strength, | 
| | | | | frost action. | 
| | | | | | 
212В: | | | | | 
Sinai----------- |Moderate: |Severe: |Severe: | Severe: | Severe: | Severe: 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, | too clayey. 
| | | | low strength. | 
| | | | | | 
219: | | | | | | 
Rolfe----------- |Severe: |Severe: | Severe: |Severe: | Severe: | Severe: 
| ponding. | ponding, | ponding. | ponding, | shrink-swell, | ponding. 
| | | | | 
| | | | | 
| | | | | 
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Map symbol 
and soil name 


220D2: 


Langhei--------- 


236: 


Vallers-------- 


246: 


Marysland------- 


284B: 


Poinsett-------- 


288F: 


Esmond---------- 


2908: 


Rothsay--------- 


293B: 


Swenoda--------- 


314: 


Spottswood----- 


339: 


Fordville------ 


341A: 


Arvilla-------- 


341B: 


Arvilla-------- 


341C: 


Arvilla-------- 


|Severe: 
| slope. 


|Severe: 
| wetness. 


|Severe: 

| cutbanks 
| wetness. 
| 

| 

|Severe: 

| wetness. 


| 
| 
| 


| Severe: 
| cutbanks 


|Moderate: 
| wetness. 
| 

| 

| 

| Severe: 

| cutbanks 
| 

| 

| Severe: 

| cutbanks 
| 

| 

| severe: 

| cutbanks 


| Severe: 
| cutbanks 


Shallow 
excavations 


cave, 


cave. 


cave. 


cave. 


| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 
basements 


Severe: 
slope. 


Severe: 
wetness. 


wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Moderate: 
Shrink-swell. 


Moderate: 
Shrink-swell. 


Moderate: 
slope. 


Dwellings 
with 
basements 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


|Moderate: 
| shrink-swell. 


Moderate: 
wetness. 


Moderate: 
wetness, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


|S1ight--------- 


|Moderate: 
| slope. 

| 

| 


Small 
commercial 
buildings 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope. 


| 

| 

| 

| 

| 
|Moderate: 
| shrink-swell. 
| 

| 

| 

| 

| 

| 


Moderate: 
shrink-swell. 


| Slight--------- 


|Moderate: 
| slope. 


| 

|Severe: 
| slope. 
| 
| 


Local roads 
and streets 


Severe: 
slope. 


Severe: 
frost action. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| frost action. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
shrink-swell, 
low strength, 
wetness. 


Severe: 
low strength, 
frost action. 


Severe: 
slope. 


|Severe: 
| frost action. 


Moderate: 
frost action. 


Severe: 
low strength. 


Severe: 
low strength, 
frost action. 


Moderate: 
slope. 


Soil Survey of 


Lawns and 
landscaping 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness, 
too clayey. 


Severe: 
slope. 


Slight. 
Slight. 
Slight. 


Slight. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Slight. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Slight. 
| 
| 


|Moderate: 
| droughty. 


|Moderate: 
| droughty. 
| 
| 


|Moderate: 
| droughty, 
| slope. 
| 
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Map symbol 
and soil name 


396D2: 


418: 


423: 
Seaforth-------- 


434: 
Perella--------- 


450: 


494B: 
Darnen---------- 


Shallow 
excavations 


|Severe: 
| ponding. 


|Severe: 
| cutbanks 


| Severe: 
| cutbanks 
| wetness. 


cave, 


|Severe: 
| slope. 


|Severe: 
| cutbanks 
| slope. 


cave, 


|Severe: 
| wetness. 


| 
| 
| 
|Slight--------- 


|Moderate: 
| wetness. 


|Severe: 
| wetness. 


|Severe: 
| slope. 


|Moderate: 
| wetness. 


cave, 
ponding. 


| excess humus. 


BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 
basements 


Severe: 
ponding. 


wetness. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
flooding, 
wetness. 


|Moderate: 
| shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


shrink-swell. 


Severe: 
flooding, 
ponding. 


vere: 
ow strength. 


I0 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Dwellings 
with 
basements 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Moderate: 
| wetness. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
flooding, 
wetness. 


Moderate: 
shrink-swell. 


|Moderate: 
| wetness. 


Severe: 
wetness. 


Severe: 
slope. 


Moderate: 
wetness, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
flooding, 
ponding. 


Moderate: 
wetness, 
shrink-swell. 


Small 
commercial 
buildings 


Severe: 
slope. 


Severe: 
flooding, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Severe: 
flooding, 
ponding. 


Severe: 


е 
low strength. 


Local roads 
and streets 


Severe: 
low strength, 
ponding, 
frost action. 


|Severe: 
| frost action. 


Severe: 
frost action. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| в1оре. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 

low strength, 
wetness, 
flooding. 


Severe: 
low strength. 


|Severe: 
| frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 

low strength, 
ponding, 
flooding. 


Moderate: 
frost action. 


Lawns and 
landscaping 


Severe: 
ponding. 


Slight. 


Moderate: 
wetness. 


Severe: 
slope. 


Severe: 
droughty. 


Severe: 
wetness. 


Slight. 
Slight. 


Slight. 


Severe: 
Slope. 


Slight. 


Severe: 


ponding, 
flooding. 


Slight. 
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Map symbol 
and soil name 


509: 


680: 
Parnell--------- 


706: 


724: 
Bigstone-------- 


741B: 
Poinsett-------- 


769A: 


Shallow 
excavations 


|Moderate: 
| wetness. 


|Severe: 
| wetness. 


|Moderate: 
| wetness, 
| flooding. 


[Moderate: 
| wetness. 


| 

| 

|Severe: 
wetness. 


| Severe: 
| wetness. 


|Moderate: 
| slope. 

| 

| 


| Severe: 
ponding. 


|Severe: 
| ponding. 


|Moderate: 
| wetness. 
| 
| 
| 


| Severe: 
| wetness. 


BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 
basements 


Severe: 
wetness. 


Severe: 
flooding. 


Severe: 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| flooding, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


wetness. 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
slope. 


Severe: 


ponding. 


Severe: 
ponding. 


|Moderate: 
| shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


Dwellings 
with 
basements 


|Moderate: 
| wetness. 


Severe: 
wetness. 


flooding. 


| 
| 
| 
| 
| 
|Severe: 
| 
| 
| 
| 
|Moderate: 


wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness, 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| slope. 

| 

| 

|Severe: 

| ponding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
ponding. 


Moderate: 
shrink-swell. 


| Slight--------- 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Small 
commercial 
buildings 


Severe: 
wetness. 


Severe: 
flooding. 


Severe: 
low strength. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 

| shrink-swell, 
| slope. 
|Moderate: 
slope. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Local roads 
and streets 


|Severe: 

| frost action. 
| 

| 


|Severe: 
frost action. 


Severe: 
low strength, 
flooding. 


| 
| 
| 
| 
| 
| 
| 
| Severe: 

| frost action. 
| 
| 

| Severe: 

low strength, 


wetness, 
flooding. 


Severe: 
shrink-swell, 
low strength, 
frost action. 


Severe: 
frost action. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
shrink-swell, 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey of 


Lawns and 
landscaping 


Slight. 


Moderate: 
wetness. 


flooding. 


Slight. 


Severe: 
wetness, 
flooding. 


Moderate: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 


Moderate: 
slope. 


Severe: 
ponding. 


Severe: 
ponding. 


Slight. 


Slight. 
Slight. 


Slight. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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BUILDING SITE DEVELOPMENT--Continued 


frost action. 


| | | | | 
Map symbol | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
and soil name | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | [ 
| | | | | | 
769В: | | | | | | 
Mehurin--------- |Severe: |Severe: |Severe: | Severe: |Severe: |Slight. 
| wetness. | shrink-swell. | wetness. | shrink-swell. | shrink-swell, | 
| | | | | low strength. | 
| | | | | | 
774: | | | | | | 
Svea------------ |Moderate: |Moderate: |Moderate: |Moderate: | Severe: | Slight. 
| wetness. | shrink-swell. | wetness, | shrink-swell. | low strength. | 
| | shrink-swell. | | | 
| | | | | | 
777C2: | | | | | 
Sisseton-------- [Moderate: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | slope, | slope. 
| | | | | frost action. | 
| | | | | 
Heimdal--------- |Moderate: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | slope, | slope. 
| | | | frost action. | 
| | | | | | 
883: | | | | | 
Du Раде--------- |Moderate: |Severe: | Severe: |Severe: | Severe: |Moderate: 
| wetness, | flooding. | flooding. | flooding. | low strength, | flooding. 
| flooding. | | | | flooding. | 
| | | | 
Zumbro---------- |Severe: |Severe: | Severe: | Severe: | Severe: |Moderate: 
| cutbanks cave.| flooding. | flooding. | flooding. | flooding. | flooding. 
| | | | | 
8918: | | | | | 
Doland---------- |S1ight--------- | Slight--------- |Slight--------- |Moderate: |Moderate: | Slight. 
| | | slope. | low strength, | 
| | | | frost action. | 
| | | 
Buse------------ |S1ight--------- | Slight--------- | S1ight--------- |Moderate: |Moderate: | slight. 
| slope. | low strength, | 
| | | | | frost action. | 
| | | | | | 
9028: | | | | | | 
Barnes---------- |S1ight--------- | Slight--------- |Moderate: |Moderate: | Slight. 
| | | slope. | low strength, | 
| | | | frost action. | 
| | | 
Buse------------ ue --------- | S1ight--------- |Moderate: |Moderate: |Slight. 
| | | slope. | low strength, | 
| | | | frost action. | 
| | | | | 
91562: | | | | | 
Buse------------ [Moderate: |Moderate: | severe: |Moderate: |Moderate: 
| slope. shrink-swell, | slope, | slope. | shrink-swell, | slope. 
| shrink-swell. | | low strength, | 
| | | | slope. | 
| | | | 
Forman---------- |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| slope. shrink-swell, | slope, | slope. | shrink-swell, | slope. 
| | shrink-swell. | | low strength, | 
| | | | slope. | 
| | | | | 
94202: | | | | 
Langhei--------- |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | low strength, | slope. 
| | | в1оре, | 
| | | | 
| | | | 
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Map symbol 
and soil name 


942С2: 
Barnes---------- 


Swanlake-------- 


954C2: 
Storden--------- 


1030: 
Udorthents. 


Pits. 


1051: 
Glencoe--------- 


1106C: 
Storden--------- 


Shallow 
excavations 


|Moderate: 
| slope. 


| Slight--------- 


|Moderate: 
| slope. 


|Moderate: 
| slope. 


| Severe: 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| Severe: 

| excess humus, 
| ponding. 

| 

| 


|Moderate: 
| slope. 


| Severe: 

| cutbanks cave. 
|Moderate: 

| slope. 

| 

| 


BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 
basements 


Moderate: 
slope. 


|Moderate: 
| shrink-swell. 


|Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


| 
| 
| 
| 
| 
| 
| slope. 
| 
| 
| 
| 
| 
| 


Moderate: 
shrink-swell, 
slope. 


|Slight--------- 


|Severe: 
depth to rock. 


Severe: 
ponding, 
low strength. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Dwellings 
with 
basements 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Severe: 
depth to rock. 


Severe: 
ponding. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
slope. 


Moderate: 
slope, 
shrink-swell. 


Small 
commercial 
buildings 


Severe: 
slope. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Moderate: 
| slope. 


|Moderate: 
| slope. 


Severe: 
slope, 


depth to rock. 


Severe: 
ponding, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| low strength. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Local roads 
and streets 


| 

| 

| 

| 

| 

| 

| Moderate: 

| 1ου strength, 
| slope, 
| 
| 
| 
| 
| 
| 
| 
| 


frost action. 


Severe: 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength, 
slope. 


Severe: 
low strength. 


Severe: 
frost action. 


Severe: 
frost action. 


Severe: 
depth to rock. 


Severe: 

low strength, 
ponding, 
frost action. 


Moderate: 
shrink-swell, 
low strength, 
slope. 


Moderate: 
slope. 


Severe: 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey of 


Lawns and 
landscaping 


| 
| 
| 
| 
| 
| 
|Moderate: 


slope. 


Slight. 


Slight. 


Moderate: 
slope. 


Moderate: 
slope. 


Slight. 


Slight. 


Severe: 
depth to rock. 


Severe: 
ponding. 


Moderate: 
slope. 


Severe: 
too sandy. 


Moderate: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Lac qui Parle County, Minnesota—Part II 


BUILDING SITE DEVELOPMENT--Continued 


frost action. 


| | | | | 
Map symbol | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
and soil name | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | > 
| | | | | | 
11070: | | | | | | 
Sisseton-------- |Moderate: |Moderate: |Moderate: | Severe: [Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | slope, | slope. 
| | | | | frost action. | 
| 
Sioux----------- | severe: |Moderate: |Moderate: | severe: |Moderate: = vere: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 
| | | | 
Heimdal--------- |Moderate: |Moderate: |Moderate: | Severe: |Moderate: ης. 
| в1оре. | slope. | в1оре. | в1оре. | slope, | slope. 
| | | | frost action. | 
| | | | | | 
1108: | | | | | | 
Harps----------- |Severe: |Severe: | Severe: | Severe: | Severe: |Moderate: 
| wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
| | | | | frost action. | 
| | | | | | 
Glencoe--------- |Severe: |Severe: | Severe: | severe: | severe: | Severe: 
| excess humus, | ponding, | ponding. | ponding, | low strength, | ponding. 
| ponding. | low strength. | | low strength. | ponding, | 
| | | | | frost action. | 
| | | | 
Seaforth-------- |Moderate: |S1ight--------- |Moderate: | Slight--------- | Severe: | Slight. 
| wetness. | | wetness. | | frost action. | 
| | | | | 
1222: | | | | | | 
Parle----------- | Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| wetness. | wetness. | wetness. | low strength, | wetness. 
| wetness. | | | | wetness, | 
| | | | | frost action. | 
| | | | | | 
1233В: | | 
Esmond-----.----- |S1ight--------- | Slight--------- | Slight--------- |Moderate: |Moderate: | Slight. 
| | slope. | frost action. | 
| | 
Heimdal--------- |S1ight--------- |S1ight--------- | Slight--------- |Moderate: |Moderate: | Slight. 
| | | | 51ορθ. | frost action. | 
| | | | | | 
1266C: | | | | | | 
Yellowbank------ | Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock.| depth to rock.| depth to rock.| slope, | depth to rock.| depth to rock. 
| | | depth to rock.| | 
| | | | | | 
Rock outcrop----|Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock.| depth to rock.| depth to rock.| depth to rock.| depth to rock.| depth to rock. 
| | | | | | 
12958: | | | | 
Doland---------- |Moderate: | Slight--------- |Moderate: | S1ight--------- |Moderate: | slight. 
| wetness. | | wetness. | | low strength, | 
| | | | | frost action. | 
| | | | | | 
1296: | | | 
Swenoda--------- |Moderate: | S1ight--------- |Moderate: | Slight--------- |Moderate: | Slight. 
| wetness. | | wetness, | | frost action. | 
| | | shrink-swell. | | | 
| | | | | | 
13096: | | | | | ] 
Buse------------ |Moderate: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | low strength, | slope. 
| | | | в1оре, | 
| | | | | 
| | | | | 


79 


80 


Map symbol 
and soil name 


1938: 
Lakepark-------- 


1994: 


Shallow 
excavations 


|Moderate: 
| slope. 


| Slight--------- 


| Severe: 
| wetness. 


| Severe: 
| wetness. 


| 
| 
| 


| Severe: 
| wetness. 


| 
| 


| Severe: 
| cutbanks cave. 


BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 
basements 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
flooding, 
wetness. 


flooding, 
wetness. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Dwellings 
with 
basements 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
flooding, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
flooding, 
wetness. 


|Moderate: 
| wetness. 


Small 
commercial 
buildings 


Severe: 
slope. 


|Moderate: 
| slope. 


|Moderate: 
slope. 


Severe: 
slope. 


Severe: 
flooding, 
wetness. 


flooding, 
wetness. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Local roads 
and streets 


Moderate: 
low strength, 
slope, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Severe: 
slope. 


Severe: 
low strength, 
flooding, 
frost action. 


Severe: 

low strength, 
wetness, 
flooding. 


Severe: 


e 
frost action. 


|Moderate: 
| frost action. 


Soil Survey of 


Lawns and 
_ landscaping 


Moderate: 
slope. 


Slight. 


Moderate: 
large stones. 


Severe: 
slope. 


Moderate: 
wetness, 
flooding. 


Severe: 
wetness. 
Moderate: 


wetness. 


Slight. 


Lac qui Parle County, Minnesota—Part II 


SANITARY FACILITIES 


(The information in this report indicates the dominant soil condition but does not eliminate the need for onsite 


too sandy. 


too sandy. 


investigation) 
| | | | | 
Map symbol | Septic tank | Sewage lagoon | Trench | Area [ Daily cover 
and soil name | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
3192: | | | | 
Storden--------- | Severe: |Severe: | Severe: |Severe: | Poor: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
за: | | | | | 
Parnell--------- | Severe: |Severe: |Severe: | Severe: | Poor: 
| ponding, | ponding. | ponding, | ponding. | too clayey, 
| peres slowly. | | too clayey. | | hard to pack, 
| | | | | ponding. 
| | | | | 
47: | | | | 
Colvin---------- | Severe: |Severe: |Severe: | Severe: | Poor: 
| wetness, | wetness. | wetness. | wetness. | wetness. 
| peres slowly. | | | | 
| | | | 
51: | | | | | 
La Prairie------ | severe: |severe: | Severe: | Severe: | Fair: 
| flooding, | flooding. | flooding, | flooding. | too clayey. 
| wetness. | | wetness. | | 
| | | | | 
во: | | | | | 
Glyndon--------- | Severe: |Severe: |Severe: | Severe: | Fair: 
| wetness. | seepage, | seepage, | seepage, | too sandy, 
| | wetness. | wetness, | wetness. | wetness. 
| | | too sandy. | | 
| | | | | 
67: | | | | 
Bearden--------- | Severe: |Severe: | Severe: | Severe: | Poor: 
| wetness, | wetness. | wetness. | wetness. | hard to pack. 
| peres slowly. | | | | 
| | | | 
то: | | | | | 
Svea------------ | Severe: |Moderate: | Severe: |Moderate: |Fair: 
| peres slowly. | seepage, | wetness. | wetness. | too clayey. 
| | wetness. | | | 
| | | | | 
85: | | | | | 
Са1со----------- | Severe: | Severe: | Severe: | severe: | Poor 
| flooding, | flooding, | flooding, | flooding, ] hard to pack, 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
108: | | | | | 
McIntosh-------- | Severe: |Severe: |Severe: |Severe: | Fair: 
| wetness, | wetness. | wetness | wetness. | too clayey, 
| percs slowly. | | | | wetness. 
| | | | 
113: | | | | | 
Webster--------- | Severe: |Severe: | Severe: | Severe: | Poor: 
| wetness. | wetness. | wetness | wetness. | wetness. 
| | | | | 
114: | | | | | 
Glencoe-------- | Severe: | Severe: | Severe: | Severe: 5 oor: 
| ponding, | ponding. | ponding, | ponding. | hard to pack, 
| peres slowly. | | excess humus. | Lx ponding. 
| 
127A: | | | | | 
Sverdrup-------- |Severe: |Severe: |Severe: |Severe: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | веераде, 
| 
| | | | 


82 


Map symbol 
and soil name 


127B: 


Sverdrup-------- 


127C: 


Sverdrup------- 


137: 


Dovray--------- 


141A: 


Egeland--------- 


141B: 


Egeland--------- 


141C: 


Egeland-------- 


220D2: 


| 

| Septic tank 
| absorption 
| fields 

| 


| Severe: 
| poor filter. 


| Severe: 
| poor filter. 


| 

| 

| Severe: 

| ponding, 

| peres slowly. 
| 

| 


|Moderate: 
| slope. 

| 

| 

| 


| Severe: 
| peres slowly. 


| Severe: 
| wetness. 


| 

| 

| 

| Severe: 

| wetness, 

| peres slowly. 
| 

| 


| Severe: 
| wetness, 
| peres slowly. 


| Severe: 
| percs slowly. 


|Severe: 
| ponding, 
| percs slowly. 


| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


SANITARY FACILITIES--Continued 


Sewage lagoon 
areas 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
ponding. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Moderate: 
seepage, 
slope. 


Severe: 
wetness. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
ponding. 


Severe: 
slope. 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
ponding, 
too clayey. 


too sandy. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


Moderate: 
too clayey. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Severe: 
wetness, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| too clayey. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


5еуеге: 
ponding. 


Severe: 
slope. 


Area 
sanitary 
landfill 


Severe: 
seepage. 


Severe: 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
ponding. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
wetness. 


Moderate: 
wetness. 


ponding. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey of 


Daily cover 
for landfill 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Poor: 

| too clayey, 
| hard to pack, 
| ponding. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Poor: 
seepage. 


Poor: 
seepage. 


Poor: 
seepage. 


too clayey, 
wetness. 


hard to pack, 
wetness. 


too clayey, 
hard to pack. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| too clayey, 
| 
| 
| 
| 
| 
| 
| 
| 
| 


too clayey, 
hard to pack. 


Lac qui Parle County, Minnesota—Part II 


Map symbol 
and soil name 


landfill 


236: 
Vallers--------- 


246: 
Marysland------- 


284B: 
Poinsett-------- 


288F: 
Esmond---------- 


290B: 
Rothsay--------- 


293B: 
Swenoda--------- 


314: 
Spottswood------ 


339: 


341A: 
Arvilla--------- 


341B: 
Arvilla--------- 


| 

| Septic tank 
| absorption 
| fields 

| 

| 


| Severe: 
| wetness, 
| percs slowly. 


| Severe: 
wetness, 
poor filter. 


| Severe: 

| wetness, 

| percs slowly. 
| 

| 


|Moderate: 
| percs slowly. 


| Severe: 
| slope. 


|Moderate: 
| peres slowly. 


| Severe: 
| рексв slowly. 


| Severe: 
wetness, 
poor filter. 


| Severe: 
| wetness. 


| poor filter. 
| 
| 
| 


| Severe: 
| poor filter. 


| 
| 
| 


SANITARY FACILITIES--Continued 


areas 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Moderate: 
seepage, 
wetness. 


Severe: 


seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Sewage lagoon 


Trench 
sanitary 


Severe: 
wetness. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
wetness, 
too clayey. 


Moderate: 
too clayey. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| seepage. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
too clayey. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
wetness. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Area 
sanitary 
landfill 


Severe: 
wetness. 


Severe: 


seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Moderate: 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Daily cover 
for landfill 


Poor: 
wetness. 


seepage, 
too sandy, 
wetness. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Poor: 
| 

| 

| 

| 

| 

| Poor: 

| too clayey, 
| hard to pack, 
| wetness. 

| 

| 

|Fair: 

too clayey. 


Fair: 
too clayey. 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
too clayey. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


83 


84 


Map symbol 
and soil name 


396D2: 


418: 


Lamoure-------- 


423: 


Seaforth------- 


434: 


Perella-------- 


| 

| Septic tank 
| absorption 
| fields 
| 
| 


| Severe: 
poor filter. 


| ponding, 

| peres slowly. 
| 

| 


| Severe: 
wetness, 
poor filter. 


| Severe: 

| wetness, 

| poor filter. 
| 

| 


| Severe: 
| slope. 


slope. 


| Severe: 

| flooding, 

| wetness, 

| peres slowly. 
| 


|Moderate: 

| peres slowly. 
| 

| 

| 


| Severe: 
| wetness. 


| Severe: 
| wetness, 
| peres slowly. 


| Severe: 
| slope. 
| 
| 


| Severe: 
| wetness. 


SANITARY FACILITIES--Continued 


Sewage lagoon 
areas 


Severe: 
seepage, 
slope. 


ponding. 


Severe: 
seepage, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
seepage, 
wetness. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
flooding, 
wetness. 


Moderate: 
seepage, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
too sandy. 


ponding. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Severe: 
| 

| 

| 

| 

| Severe: 

| seepage, 

| wetness, 

| too sandy. 
| 

| 

| Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
slope. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
flooding, 
wetness. 


too clayey. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| Area 

| sanitary 
| landfill 
| 

| 

| 


Severe: 
seepage. 


seepage, 


slope. 


slope. 


Severe: 
flooding, 
wetness. 


slope. 


Soil Survey of 


Daily cover 
for landfill 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
ponding. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
wetness. 


Poor: 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
hard to pack, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Lac qui Parle County, Minnesota—Part ΙΙ 


Map symbol 
and soil name 


450: 
Rauville 


494B: 
Darnen-- 


509: 


680: 


706: 
Bigstone 


724: 
Bigstone 


741B: 
Poinsett 


| 

| Septic tank 
| absorption 
| fields 

| 

| 


| Severe: 

| £1ooding, 

| ponding, 

| percs slowly. 


| Severe: 
| wetness. 


| Severe: 

| wetness. 
| 

| 


| Severe: 
| wetness, 
| peres slowly. 


| 
| 


| Severe: 
flooding. 


| Severe: 
| wetness. 


|Severe: 
| flooding, 
| wetness. 


| Severe: 

| wetness, 

| peres slowly. 
| 

| 


|Moderate: 
| percs slowly, 
| slope. 


| Severe: 
| ponding, 
| percs slowly. 


|Severe: 

| ponding, 

| peres slowly. 
| 

| 


| Moderate: 
| peres slowly. 


SANITARY FACILITIES--Continued 


Sewage lagoon 
areas 


| 

| 

| 

| 

| 

| 
|Severe: 
| seepage, 
| flooding, 
| ponding. 
| 

| 

|Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
flooding. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding. 


Moderate: 


seepage, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Trench 
sanitary 
landfill 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
seepage, 
wetness. 


Moderate: 
wetness, 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| flooding, 
| wetness. 
| 

| 

|Severe: 


wetness, 
too clayey. 


Moderate: 
slope. 


ponding. 


ponding. 


Moderate: 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Area 
sanitary 
landfill 


Severe: 
flooding, 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 


е 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 


wetness. 


Moderate: 
slope. 


Severe: 
ponding. 


ο 
= 
= 
а 
т 
ct 


Daily cover 
for landfill 


Poor: 
hard to pack, 
ponding. 


Fair: 
too clayey, 
wetness. 


Fair: 
wetness. 


Poor: 
wetness. 


|Fair: 
too clayey, 
wetness. 


Poor: 
hard to pack, 
wetness. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


slope. 


Poor: 
ponding. 


Poor: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Fair: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Fair: 
| too clayey. 


85 


86 


Map symbol 
and soil name 


769A: 


Mehurin--------- 


769B: 


Mehurin--------- 


711C2: 


902B: 


| 

| Septic tank 
| absorption 
| fields 

| 


|Moderate: 
| percs slowly. 


| Severe: 
| wetness, 
| percs slowly. 


| Severe: 
| wetness, 
| percs slowly. 


| Severe: 
| wetness, 
| peres slowly. 


| severe: 
| percs slowly. 


|Moderate: 
| percs slowly, 
| slope. 


|Moderate: 

| percs slowly, 
| slope. 

| 

| 


| Severe: 

| flooding. 
| 

| 

| 


| Severe: 
| flooding, 
| poor filter. 


[Moderate: 
| peres slowly. 


| Moderate: 
| percs slowly. 


|Moderate: 
| percs slowly. 


|Moderate: 

| peres slowly. 
| 

| 


SANITARY FACILITIES--Continued 


areas 


Moderate: 
seepage, 
slope. 


wetness. 


slope. 


seepage, 
flooding. 


seepage, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| flooding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
seepage, 
slope, 
excess humus. 


Moderate: 
seepage, 
slope. 


Moderate: 
seepage, 
slope. 


Moderate: 
seepage, 
slope. 


Sewage lagoon 


| 

| Trench 
| sanitary 
| landfill 
| 

| 

| 


slope. 


slope. 


wetness. 


Severe: 
flooding, 
seepage. 


too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| Area 

| sanitary 
| landfill 
| 


|S1ight---------- 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
flooding. 


Severe: 
flooding, 
seepage. 


Soil Survey of 


| 

| Daily cover 
| for landfill 
| 
| 
| 


too clayey, 
wetness. 


too clayey, 
wetness. 


too clayey, 


too sandy, 
thin layer. 


Lac qui Parle County, Minnesota—Part 1! 


SANITARY FACILITIES--Continued 


87 


Map symbol 
and soil name 


942C2: 
Langhei--------- 


Barnes---------- 


Swanlake-------- 


954C2: 
Storden--------- 


1030: 
Udorthents. 


Pits. 


1051: 
Glencoe--------- 


1106C: 
Storden--------- 


| 

| Septic tank 
| absorption 
| fields 
| 
| 


|Severe: 
| percs slowly. 


|Severe: 
| percs slowly. 


|Moderate: 
| peres slowly, 
| slope. 


|Moderate: 
| percs slowly, 
| slope. 


|Moderate: 
| percs slowly. 


|Moderate: 
| percs slowly. 


|Moderate: 
| percs slowly, 
| slope. 


|Moderate: 
| percs slowly, 
| slope. 


[Moderate: 
| peres slowly. 


|Moderate: 
| percs slowly. 


| Severe: 
| ponding, 
| percs slowly. 


|Moderate: 
| percs slowly, 
| slope. 


Sewage lagoon 
areas 


Moderate: 
seepage, 
slope. 


slope. 


Moderate: 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


slope. 


Trench 
sanitary 
landfill 


Moderate: 
slope, 
too clayey. 


Moderate: 
slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| too clayey. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
slope, 
too clayey. 


Moderate: 
slope. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| slope, 
| too clayey. 
| 
|Moderate: 
slope, 
too clayey. 


seepage. 


Severe: 


е 
depth to rock. 


Severe: 
ponding, 
excess humus. 


Moderate: 
slope, 
too clayey. 


Area 
sanitary 
landfill 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
slope. 


Moderate: 
slope. 


уеге: 
epth to rock. 


£.0 


Severe: 
ponding. 


Moderate: 
slope. 


Daily cover 
for landfill 


Fair: 
too clayey, 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Fair: 

| too clayey, 
| slope. 

| 

| 

| Fair: 

| too clayey, 
| 
| 
| 
| 
| 
| 


slope. 


Pair: 
slope. 


|Fair: 
| του clayey. 


slope. 


slope. 


о 


epth to rock. 


oor: 
hard to pack, 
ponding. 


Fair: 
too clayey, 
slope. 
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SANITARY FACILITIES--Continued 


| 
Map symbol | Septic tank 
and soil name | absorption 
| fields 
| 
1106C: | 
Hawick---------- | Severe: 
| poor filter. 
| 
| 
| 
Ves------------- |Moderate: 
| percs slowly, 
| slope. 
| 
11070: 
Sisseton-------- |Moderate: 
| percs slowly, 
| slope. 
| 
Sioux----------- | Severe: 
| poor filter. 
| 
Heimdal--------- |Moderate: 
| peres slowly, 
| slope. 
1108: | 
Harps----------- | Severe: 
| wetness. 
| 
| 
Glencoe--------- | Severe: 
| ponding, 
| percs slowly. 
Seaforth-------- | Severe: 
| wetness. 
| 
1222: | 
Раг1е----------- |Severe: 
| wetness, 
| percs slowly. 
| 
1233B: 
Esmond---------- |Moderate: 
| percs slowly. 
| 
Heimdal--------- |Moderate: 
| percs slowly. 
| 
1266С: 
Yellowbank------ |Severe: 
| depth to rock. 
| 
| 
| 
Rock outcrop----|Severe: 
| depth to rock. 
| 
1295B: 
Doland---------- |Moderate: 


| wetness, 

| peres slowly. 
| 

| 


depth to rock. 


depth to rock. 


Moderate: Severe: 
веераде, wetness. 
slope, 


wetness. 


| | 

| Sewage lagoon | Trench 
| areas | sanitary 
| | landfill 
| | 

| | 

| severe: | severe: 

| seepage, | seepage, 

| slope. | too sandy. 

| | 

| | 

| Severe: |Moderate: 

| slope. | slope, 

| | too clayey. 
| | 

| | 

|Severe: |Moderate: 

| slope. | slope. 

| | 

| | 

| severe: | severe: 

| seepage, | seepage, 

| slope. | too sandy. 

| | 

| | 

|Severe: |Moderate: 

| slope. | slope. 

| | 

| | 

| | 

|Severe: | Severe: 

| wetness. | wetness. 

| | 

| | 

|Severe: | Severe: 

| ponding. | ponding, 

| | excess humus. 
| | 

|Severe: | Severe: 

| wetness. | wetness. 

| | 

| | 

|Severe: | Severe: 

| seepage, | seepage, 

| wetness. | wetness. 

| | 

| | 

|Moderate: | Slight----------- 
| seepage, | 

| slope. | 

| | 

|Moderate: | S1ight----------- 
| seepage, | 

| в1оре. | 

| | 

| | 

| severe: | severe: 

| seepage, | depth to rock, 
| depth to rock, | seepage. 

| slope. | 

| | 

|Severe: | Severe: 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 


Агеа 
sanitary 
landfill 


Severe: 
seepage. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
seepage. 


Moderate: 
slope. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


| 
| 
| 
|Moderate: 
| wetness. 
| 
| 
| 


Soil Survey of 


Daily cover 
for landfill 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
too clayey, 
slope. 


Fair: 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
slope. 


Poor: 
hard to pack, 


wetness. 


Po 
һага to pack, 
ponding. 


Fair: 


wetness. 


Poor: 
wetness. 


[бооа. 
| 
| 
| 


| Good. 


Poor: 
epth to rock. 


epth to rock. 


Fair: 
too clayey. 


| 
| 
| 
| 
| 
| а 
| 
| 
| 
ее: 
| а 
| 
| 
| 
| 
| 
| 
| 


Lac qui Parle County, Minnesota—Part II 


Map symbol 
and soil name 


1296: 
Swenoda--------- 


1938: 


| 

| Septic tank 
| absorption 
| fields 
| 
| 


[Severe: 
| wetness, 
| percs slowly. 


[Moderate: 
| peres slowly, 
| slope. 


|Moderate: 
| percs slowly, 
| slope. 


[Moderate: 
| percs slowly. 
|Moderate: 
| percs slowly. 


|Severe: 
| slope. 


|Severe: 

| flooding, 

| wetness, 

| peres slowly. 


|Severe: 
| flooding, 
| wetness. 


|Severe: 
| wetness, 
| percs slowly. 


|Moderate: 
| wetness. 


SANITARY FACILITIES--Continued 


Sewage lagoon 
areas 


Severe: 
seepage, 
wetness. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| в1оре. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


5еуеге: 
в1оре. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 
seepage. 


Trench 
sanitary 
landfill 


Moderate: 
wetness, 
too clayey. 


Moderate: 
slope. 


Moderate: 
slope, 
too clayey. 


Severe: 
flooding, 
wetness, 
too clayey. 


flooding, 
wetness. 


wetnəss- 


seepage; 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Area 
sanitary 
landfill 


Severe: 
seepage. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 
seepage. 


Fair: 
too clayey, 
wetness. 


Fair: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Fair: 

| too clayey, 
| slope. 

| 

| Good. 


| 
| 
| Good. 
| 
| 


Poor: 
slope. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


Poor: 
wetness. 


Poor: 
wetness. 


Fair: 
too sandy. 


Daily cover 
for landfill 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| hard to pack, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


89 


is Soil Survey of 


CONSTRUCTION MATERIALS 


(The information in this report indicates the dominant soil condition but does not eliminate the need for onsite 


investigation) 
Map symbol | Roadfill | Sand | Gravel | Topsoil 
and soil name | | | | 
| | | | 
3152: | | | | 
Storden--------- | Fair: | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. | slope. 
| low strength, | | | 
| slope. | | | 
| | | | 
34: | | | | 
Parnell--------- | Poor: | Improbable: | Improbable: |Poor: 
| shrink-swell, excess fines. excess fines. | wetness. 
| low strength, | 
| wetness. | 
| | 
47: | | 
Colvin---------- | Poor: Improbable: Improbable: | Poor: 
| 1ow strength, excess fines. excess fines. wetness. 
| wetness. 
| 
51: | 
La Prairie------ | Poor: Improbable: Improbable: Fair: 


60: 


Glyndon--------- 


67: 


Bearden--------- 


113: 


Webster--------- 


114: 


Glencoe--------- 


127A: 


Sverdrup------- 


127B: 


Sverdrup------- 


| 1ow strength. 
| 

| 

|Fair: 

| wetness. 


| Poor: 

| low strength. 
| 

| 


|Poor: 
| low strength. 


|Poor: 
| low strength, 
| wetness. 


| Poor: 
| 1ow strength. 


| 

| low strength, 
| wetness. 
| 
| 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| e 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Probable----------- 


| Probable----------- 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Improbable: 

| excess fines. 
| 

| Improbable: 

| too sandy. 


| 
| 


|Improbable: 
| too sandy. 


a 
thin layer. 


ок: 
оо sandy. 


то 


Lac qui Parle County, Minnesota— Part II 


| 1ow strength, 
| wetness. 


CONSTRUCTION MATERIALS--Continued 


excess fines. 


excess fines. 


small stones. 


Map symbol | Roadfill | Sand | Gravel | Topsoil 
and soil name | | | | 
| | | | 
127С: | | | 
Sverdrup-------- |Good--------------- | Probable----------- | Improbable: | Poor: 
| | | too sandy. | too sandy. 
! | | 
137: | | 
Dovray---------- | Poor: | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. | too clayey, 
| 1ow strength, | | | wetness. 
| wetness. | | | 
| | | | 
141А: | | | 
Egeland--------- |Good--------------- | Improbable: | Improbable: | Fair: 
| | thin layer. | too sandy. | small stones. 
| | | 
141B: | | | 
Egeland--------- | Good--------------- | Inprobable: | Improbable: | Fair: 
| | thin layer. | too sandy. | small stones. 
| | | 
1416: | | | 
Egeland--------- [Good--------------- | Improbable: | Improbable: |Fair: 
| | thin layer. | too sandy. | small stones, 
| | | | slope. 
| | | | 
168В: ] | | | 
Forman---------- | Fair: | Improbable: | Improbable: | Fair: 
| shrink-swell, | excess fines. | excess fines. | small stones. 
| 1ow strength. | | | 
| | | | 
184: | | | | 
Hamerly--------- | Fair: | Improbable: | Improbable: |Fair: 
| low strength, | excess fines. | excess fines. | small stones. 
| wetness. | | | 
| | | 
210: | | | | 
Fulda----------- | Poor: | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. | too clayey. 
| 1ow strength. | | | 
| | | | 
212A: | | | | 
Sinai----------- | Poor: | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. | too clayey. 
| low strength. | | | 
| | | | 
212B: | | | | 
Sinai----------- | Poor: | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. | too clayey. 
| 1ow strength. | | | 
| | | 
219: | | | 
Rolfe----------- | Poor: | Improbable: | Improbable: | Poor: 
| 1ow strength, | excess fines. | excess fines. | thin layer, 
| wetness. | | | wetness. 
220D2: | | | | 
Langhei--------- | Fair: | Improbable: | Improbable: | Poor: 
| 1ow strength, | excess fines. | excess fines. | slope. 
| slope. | | | 
| | | 
236: | | | | 
Vallers--------- | Fair: | Improbable: | Improbable: |Fair: 
| | | 
| | | 
| | | 
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Map symbol 
and soil name 


246: 


Marysland------ 


284B: 


Poinsett-------- 


288F: 


Esmond---------- 


290B: 


Rothsay-------- 


293B: 


Swenoda-------- 


314: 


Spottswood----- 


339: 


341A: 


Arvilla-------- 


341B: 


Arvilla-------- 


341C: 


Arvilla-------- 


| Fair: 
wetness. 


| 
| 
| 
| 
| 


|Poor: 
ow strength, 
1 h 
| wetness. 


|Poor: 


|Poor: 


[Ῥοος: 


| Poor: 
| 1ow strength, 
| wetness. 


Roadfill 


CONSTRUCTION MATERIALS--Continued 


Sand 


Probable----------- 


excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| 

| 

| 

| 

| 

| 

| 

| 
|Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 


| Improbable: 
| excess fines. 


| Probable----------- 


Improbable: 
excess fines. 


| Probable----------- 


| Pxobable----------- 


| Probable----------- 


| Probable----------- 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| Gravel 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable------------ 


Improbable: 
excess fines. 


| Probable------------ 


| Probable------------ 


| Probable----------- 


| Probable----------- 


Improbable: 
excess fines. 


Soil Survey of 


Topsoil 


small stones, 
area reclaim, 
thin layer. 


too clayey, 
wetness. 


small stones, 
area reclaim. 


| too sandy, 

| small stones, 
| area reclaim. 
| 
| 


| too sandy, 

| small stones, 
| area reclaim. 
| 
| 


| too sandy, 

| small stones, 
| area reclaim. 
| 
| 


too sandy, 
small stones, 
area reclaim. 


Lac qui Parle County, Minnesota—Part Il 


CONSTRUCTION MATERIALS--Continued 


Map symbol | Roadfill | Sand | Gravel | Topsoil 
and soil name | | | | 
| | | | 
347: | | | | 
Malachy--------- |Good--------------- | Probable----------- | Improbable: |Fair: 
| | | too sandy. | small stones, 
| | | | thin layer. 
| | | | 
375: | | | 
Forada---------- |Fair: | Probable----------- | Probable----------- | Poor: 
| wetness. | | | small stones. 
| | 
396D2: | | 
Sisseton-------- |Fair: | Improbable: | Improbable: | Poor: 
| slope. | excess fines. | excess fines. | slope. 
| 
402F: | 
Sioux----------- | Poor: | Probable----------- | Probable----------- | Poor: 
| slope. | | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 
418: | | | | 
Lamoure--------- | Poor: | Improbable: | Improbable: | Poor: 
| low strength, | excess fines. | excess fines. | wetness. 
| wetness. | | | 
| | | | 
421B: | | | | 
Veg------------- | Poor: | Improbable: | Improbable: | Fair 
| 1ow strength. | excess fines. | excess fines. | too upayay 
| | | | small stones. 
| | | | 
423: | | | | 
Seaforth-------- |Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | small stones. 
| | | | 
434: | | | | 
Perella--------- | Poor: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | too clayey. 
| | | | 
437F: | | | | 
Buse------------ | Poor: | Improbable: | Improbable: | Poor: 
| slope. | excess fines. | excess fines. | в1оре. 
| | | | 
446: | | | | 
Normania-------- | Poor: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | small stones. 
| | | | 
450: | | | | 
Rauville-------- | Poor: | Improbable: | Improbable: | Poor: 
| wetness. | excess fines. | excess fines. | wetness. 
| | | | 
494B: | | | | 
Darnen---------- | Poor: | Improbable: | Improbable: |Good. 
| low strength. | excess fines. | excess fines. | 
| | | | 
497: | | | | 
Hantho---------- |Fair: | Improbable: | Improbable: | Good. 
| low strength, | excess fines. | excess fines. | 
| thin layer. | | | 
| | | 
509: | | | | 
Vallers--------- | Fair: | Improbable: | Improbable: |Fair: 
| | | 
| | | 
| | | 


| low strength, 
| wetness. 


excess fines. 


excess fines. 


small stones. 
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Μαρ symbol 
and soil name 


680: 


706: 
Bigstone-------- 


724: 
Bigstone-------- 


741B: 
Poinsett-------- 


769A: 


769B: 
Mehurin--------- 


711C2: 
Sisseton-------- 


Roadfill 
|Fair: 
| Fair: 


| Poor: 
ow strength, 
1 h 
| wetness. 


|Poor: 
| low strength, 
| wetness. 


| low strength, 
| wetness. 


|Fair: 


| shrink-swell, 
| low strength, 
| wetness. 
| 
| 


| shrink-swell, 
| low strength, 
| wetness. 
| 
| 


CONSTRUCTION MATERIALS--Continued 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


|Improbable: 
| excess fines. 


| Gravel 
| 

| 

| 

|Improbable: 
excess fines. 


| 
| 
| 
| Improbable: 

excess fines. 


| 
| 
| 
|Improbable: 

excess fines. 


| 
| 
| 
| 
| Improbable: 

excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey of 


Topsoil 


Fair: 
small stones. 


Good. 


Poor: 
wetness. 


| 
| 
| 
| 
|Fair: 
| too clayey. 
| 

| 

|Fair: 

slope. 


Poor: 
wetness. 


Poor: 
wetness. 


Good. 


Fair: 
small stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Fair: 
| small stones. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Ροος: 
too clayey. 


Poor: 
too clayey. 


Fair: 
small stones. 


Pair: 
small stones, 
slope. 


Lac qui Parle County, Minnesota—Part II 95 


CONSTRUCTION MATERIALS--Continued 


| low strength. 


excess fines. 


excess fines. 


too clayey, 
small stones, 
slope. 


Map symbol | Roadfill | Sand | Gravel | Topsoil 
and soil name | | | | 
| | | | 
771€2: | | | | 
Heimdal--------- |Good--------------- | Improbable: | Improbable: |Fair: 
| | excess fines. | excess fines. | small stones, 
| | | | slope. 
| | | | 
883: | | | | 
Du Раде--------- |Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | small stones. 
| | | 
Zumbro---------- |Good--------------- |Probable----------- | Improbable: | Fair: 
| | | too sandy. | too sandy. 
| | | | 
891В: | | | 
Doland---------- | Fair: | Improbable: | Improbable: | Fair: 
| 1ew strength. | excess fines. | excess fines. | small stones. 
| | | | 
Buse------------ |Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | small stones. 
| | | | 
902B: | | | | 
Barnes---------- |Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | small stones. 
| | | 
Buse------------ | Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | small stones. 
| | | 
91502: | | | | 
Buse------------ | Fair: | Improbable: | Improbable: |Fair: 
| shrink-swell, | excess fines. | excess fines. | too clayey, 
| low strength. | | | small stones, 
| | | | slope. 
Forman---------- |Fair: | Improbable: | Improbable: |Fair: 
| shrink-swell, | excess fines. | excess fines. | small stones, 
| 1ow strength. | | | slope. 
| | | 
94202: | | | 
Langhei--------- |Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | too clayey, 
| | | | small stones, 
| | | | slope. 
Barnes---------- | Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | small stones, 
| | | | slope. 
| | | | 
954B: | | | | 
Ves------------- | Poor: | Improbable: | Improbable: | Fair: 
| 1ow strength. | excess fines. | excess fines. | too clayey, 
| | | | small stones. 
| | | | 
Swanlake-------- |Fair: | Improbable: | Improbable: |Fair: 
| shrink-swell, | excess fines. | excess fines. | too clayey, 
| low strength. | | | small stones. 
| | | | 
954C2: | | | | 
Storden--------- | Fair: | Improbable: | Improbable: | Fair: 
| shrink-swell, | excess fines. | excess fines. | too clayey, 
| 1ow strength. | | | small stones, 
| | | | slope. 
Ves-----------2- | Poor: | Improbable: | Improbable: [Раїг: 
| | | 
| | | 
| | | 
| | | 
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Map symbol 
and soil name 


1030: 
Udorthents. 


Pits. 


1051: 


Glencoe-------- 


1106C: 


Storden-------- 


Hawick--------- 


1107D: 


Glencoe-------- 


Seaforth------- 


| Roadfill 
| 


| 1ow strength, 
| wetness. 


| 

|Fair: 

| shrink-swell, 
| low strength. 


| Poor: 


|Fair: 

| shrink-swe11, 
| low strength, 
| wetness. 

| 

|Poor: 

| wetness. 

| 

|Fair: 

| low strength. 


CONSTRUCTION MATERIALS--Continued 


| Sand 


|Improbable: 
| excess fines. 


|Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Probable----------- 


Improbable: 
excess fines. 


| Inprobable: 
| excess fines. 


| Probable----------- 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable------------ 


| Improbable: 
| excess fines. 


| 
| 
| Improbable: 

excess fines. 


| Probable------------ 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| 

| 

| 

| 

| 

| 

| 

| 

| excess fines. 
| 


Soil Survey of 


Topsoil 


too clayey, 
small stones, 
slope. 


too sandy, 
small stones, 
area reclaim. 


| 

| 

| 

| 

|Fair: 

| too clayey, 
| small stones, 
| slope. 
| 

| 

IFair: 

| 

| 

| 


small stones, 
slope. 


too sandy, 
small stones, 
area reclaim. 


slope. 


= б 
p 
"n 
a 
@ 
a 
e 
ο 
8 
O 
a 


Lac qui Parle County, Minnesota— Part II 


Map symbol 


and soil name 


1266C: 
Yellowbank------ 


Rock outcrop---- 


1296: 


1938: 


| Roadfill 

| 

| 

| 

|Poor: 

| wetness. 

| 

| 

| Good---------------- 
| 

| 

| Good---------------- 
| 

| 

| 

|Poor: 


| depth to rock. 
|Poor: 


| depth to rock. 


| Fair: 


| shrink-swell, 
| 1ow strength, 
| wetness. 
| 
| 


|Fair: 


| Fair: 


| Poor: 
| low strength, 
| wetness. 


| shrink-swell, 
| low strength, 
| wetness. 
| 


CONSTRUCTION MATERIALS--Continued 


Sand 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| 

| 

| Improbable: 

| excess fines. 


Improbable: 
h 


thin layer. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable----------- 


| Gravel 
| 

| 

| 

|Improbable: 

| too sandy. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


thin layer. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Topsoil 
Poor: 
wetness. 
Fair: 


small stones. 


Fair: 
small stones. 


Poor: 
depth to rock. 


Poor: 
depth to rock. 


Fair: 
small stones. 


Fair: 
small stones. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Fair: 
| small stones, 
| slope. 
| 
|Fair: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


small stones, 
slope. 


Fair: 
small stones. 


Fair: 
small stones, 
large stones. 


Poor: 
slope. 


Poor: 
too clayey. 


Poor: 
wetness. 


Fair: 
small stones. 
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98 


| | excess fines. 


| | 


excess fines. 


Soil Survey of 
CONSTRUCTION MATERIALS--Continued 

Map symbol | Roadfill [ Sand | Gravel | Topsoil 
and soil name | | | | 
| | | | 
1994: | | 

Embden---------- [Good------------------- | Improbable: | Improbable: [Good 

| | 
| | 
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Part Il 


Lac qui Parle County, Minnesota 


--ᾱποα SUOTZRRTUTT 


| | | | *тїтўәл MOTS | -ββθπηθδ | *eBedees | 
*sseu3eM| -------- sseu3eM|-------- sseuj3eM|---uor3o*w 3s0o34]| :e3910pog| :әләләс̧ | зәзеләрои | --------- d301SqoM 
| | | | | | | "ETT 
| | | | | | | 
| | | | "тттзәл mots | *Битата | *eBedees | 
"әтделолед|------—-- ssou3oM|-------- sseujeM|---uori»* 3so34| :әләләс̧| :e1eaeg| :9393epoy| -------- usoqurow 
| | | | | | | *80T 
| | | | | | 
| | *Burpoori *uor3o€ 3so13 | “ττττθα mots | *sseu3en | *ebedees | 
*sseu3eM|-------- ssou3eM| ^SSSUu19M “Βπτροοτα | зәзәләрои| :әләләс̧ | гәзәләроу | ----------- οστοῦ 
| | | | | | 158 
| | | | | | 
| | | *тттўәл mots | *Burdrd | *eBedees | 
*Krrseə sepoas|--Arrswe ѕәроля |------ әтЧелолед|--ләзем оз ἆθθα| :әләләс̧ | :әләләс̧ | гәзеләрои| ------------ BAS 
| | | | | | τοι 
| | | | | | 
| | | | *sseusem | | 
| | | | ‘toed оз рле | | 
*qadep Битзоол | *ssəuqəm | | *тттуәл mots | ‘Butdrd | | 
'Áirswee sepoaa| ‘ATtsee вәролд|-------- sseu3eM|---uora3o* зволд| :eaeAes | :e3e1opoy | --------- 3ч6тт5 | --------- uopieeg 
| | | | | | :19 
| | | | | | 
| | | | *ssəuqən | | 
| *ssəuqəm | "әлто swueqqno [.945ο sxueqano | ‘Butdrd | *eBedees | 
*Áprswe sepoza| 'Áprsee sepoisa|-------- SSOUROM *uor3oe 35074 | Фәләлә$ | zəzəaəs | :θχθλθθ]--------- uopuXr5 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help to characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


The table “Engineering Index Properties” gives 
estimates of the engineering classification and of the 
range of index properties for the major layers of each 
soil in the survey area. Most soils have layers of 
contrasting properties within the upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given in the series 
descriptions in Part | of this survey. 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter. “Loam,” for example, is soil that is 7 to 27 


percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added, for example, “gravelly.” Textural terms are 
defined in the Glossary. 

Classification of the soils is determined according to 
the system adopted by the Unified soil classification 
system (ASTM, 1993) and the American Association of 
State Highway and Transportation Officials (AASHTO, 
1986). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, 
for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 
of grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 10 inches in diameter and 
3 to 10 inches in diameter are indicated as a 
percentage of the total soil on a dry-weight basis. The 
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percentages are estimates determined mainly by 
converting volume percentage in the field to weight 
percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


The tables “Physical Properties of the Soils” and 
“Chemical Properties of the Soils” show estimates of 
some characteristics and features that affect soil 
behavior. These estimates are given for the major 
layers of each soil in the survey area. The estimates 
are based on field observations and on test data for 
these and similar soils. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given in the series 
descriptions in Part | of this survey. 

Clay as a soil separate, or component, consists of 
mineral soil particles that are less than 0.002 millimeter 
in diameter. The estimated clay content of each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, plasticity, the ease of soil dispersion, and 
other soil properties. The amount and kind of clay in а 
soil also affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
Vs-bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In the table "Physical 
Properties of the Soils," the estimated moist bulk 
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density of each major soil horizon is expressed in 
grams per cubic centimeter of soil material that is less 
than 2 millimeters in diameter. Bulk density data are 
used to compute shrink-swell potential, available water 
capacity, total pore space, and other soil properties. 
The moist bulk density of a soil indicates the pore 
space available for water and roots. A bulk density of 
more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems and septic tank absorption fields. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water actually available to plants at any given time. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
classes are low, a change of less than 3 percent; 
moderate, 3 to 6 percent; and high, more than 6 
percent. Very high, more than 9 percent, is sometimes 
used. 
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Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. In the table 
"Physical Properties of the Soils," the estimated content 
of organic matter is expressed as a percentage, by 
weight, of the soil material that is less than 2 millimeters 
in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion. Factor K is one of six factors 
used in the Universal Soil Loss Equation (USLE) to 
predict the average rate of soil loss by sheet and rill 
erosion in tons per acre per year. The estimates are 
based primarily on percentage of silt, very fine sand, 
sand, and organic matter (as much as 4 percent) and 
on soil structure and permeability. The estimates are 
modified by the presence of rock fragments. Values of 
K range from 0.02 to 0.69. The higher the value, the 
more susceptible the soil is to sheet and rill erosion. 

Erosion factor Kf indicates the erodibility of the fine- 
earth fraction, or the material less than 2 millimeters in 
size. 

Erosion factor T is an estimate of the maximum 
average rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils generally are not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control wind erosion are 
used. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are 
highly erodible. Crops can be grown if intensive 
measures to control wind erosion are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams that have more than 5 percent finely 
divided calcium carbonate. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4. Clays, silty clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 
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These soils are moderately erodible. Crops can be 
grown if measures to control wind erosion are used. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils have less 
than 5 percent finely divided calcium carbonate. These 
soils are moderately erodible. Crops can be grown if 
measures to control wind erosion are used. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. These soils 
have less than 5 percent finely divided calcium 
carbonate. These soils are moderately erodible. Crops 
can be grown if ordinary measures to contro! wind 
erosion are used. 

7. Silts, noncalcareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. These 
soils have less than 5 percent finely divided calcium 
carbonate. These soils are very slightly erodible. Crops 
can be grown if ordinary measures to control wind 
erosion are used. 

8. Soils that are not subject to wind erosion 
because of rock fragments on the surface or because of 
surface wetness. 

In the table "Chemical Properties of the Soils," 
cation-exchange capacity is the total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams of 
soil at neutrality (pH 7.0) or at some other stated pH 
value. It is a measurement of the nutrient-holding 
capacity of the soil. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Calcium carbonate is expressed as a weighted 
percentage of the fraction of the soil less than 2 
millimeters in size. The availability of plant nutrients, 
such as phosphorus, is affected by the amount of 
carbonates in the soil. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
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for crop production, the stability of the soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 


Water Features 


The table “Water Features” gives estimates of 
several important water features used in land use 
planning that involves engineering considerations. 
These features are described in the following 
paragraphs. 

Hydrologic soil groups are groups of soils that, when 
saturated, have the same runoff potential under similar 
storm and ground cover conditions. The soil properties 
that affect the runoff potential are those that influence 
the minimum rate of infiltration in a bare soil after 
prolonged wetting and when the soil is not frozen. 
These properties include the depth to a seasonal high 
water table, the intake rate, permeability after prolonged 
wetting, and the depth to a very slowly permeable layer. 
The influences of ground cover and slope are treated 
independently and are not taken into account in 
hydrologic soil groups. 

In the definitions of the hydrologic soil groups, the 
infiltration rate is the rate at which water enters the soil 
at the surface and is controlled by surface conditions. 
The transmission rate is the rate at which water moves 
through the soil and is controlled by properties of the 
soil layers. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
chiefly of very deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have a moderately fine to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils that have a moderately fine or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clayey soils that have a high shrink- 
swell potential, soils that have a permanent high water 
table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 
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If a soil is assigned to two hydrologic groups in the 
table, the first letter is for drained areas and the second 
is for undrained areas. 

Flooding, the temporary covering of the soil surface 
by flowing water, is caused by overflow from streams or 
by runoff from adjacent slopes. Shallow water standing 
or flowing for short periods after rainfall or snowmelt is 
not considered flooding. Standing water in marshes and 
swamps or in closed depressions is considered to be 
ponding. 

The table “Water Features” gives the frequency and 
duration of flooding and the time of year when flooding 
is most likely to occur. Frequency, duration, and 
probable dates of occurrence are estimated. Frequency 
generally is expressed as none, rare, occasional, or 
frequent. None means flooding is not probable; rare that 
it is unlikely but is possible under unusual weather 
conditions (the chance of flooding is nearly 0 percent to 
5 percent in any year); occasional that it occurs 
infrequently under normal weather conditions (the 
chance of flooding is 5 to 50 percent in any year); and 
frequent that it occurs often under normal weather 
conditions (the chance of flooding is more than 50 
percent in any year). 

Duration is expressed as very brief (less than 2 
days), brief (2 to 7 days), long (7 to 30 days), and very 
long (more than 30 days). The time of year that flooding 
is most likely to occur is expressed in months. About 
two-thirds to three-fourths of all flooding occurs during 
the stated period. 

The information on flooding is based on evidence in 
the soil profile, namely thin strata of gravel, sand, silt, or 
clay deposited by floodwater; irregular decrease in 
organic matter content with increasing depth; and little 
or no horizon development. 

Also considered are local information about the 
extent and level of flooding and the relation of each soil 
on the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is a zone of saturation at 
the highest average depth during the wettest season. It 
is at least 6 inches thick, persists in the soil for more 
than a few weeks, and is within 6 feet of the surface. 
Indicated in the table “Water Features” are the depth to 
the seasonal high water table, the kind of water table, 
and the months of the year when the water table 
usually is highest. 

An apparent water table is indicated by the level at 
which water stands in a freshly dug, unlined borehole 
after adequate time for adjustments in the surrounding 
soil. 
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A perched water table is one that is above an 
unsaturated zone in the soil. The basis for determining 
that a water table is perched may be general knowledge 
of the area. The water table is proven to be perched if 
the water level in a borehole is observed to fall when 
the borehole is extended. 

Two numbers in the column showing depth to the 
water table indicate the normal range in depth to a 
saturated zone. A plus sign preceding the range in 
depth indicates that the water table is above the surface 
of the soil. The first numeral in the range indicates how 
high the water rises above the surface. The second 
numeral indicates the depth below the surface. 


Soil Features 


The table “Soil Features” gives estimates of several 
important soil features used in land use planning that 
involves engineering considerations. These features are 
described in the following paragraphs. 

Depth to bedrock is given if bedrock is within a depth 
of 60 inches. The depth is based on many soil borings 
and on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
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that the soil is not insulated by vegetation or snow and 
is not artificially drained. Silty and highly structured, 
clayey soils that have a high water table in winter are 
the most susceptible to frost action. Well drained, very 
gravelly, or very sandy soils are the least susceptible. 
Frost heave and low soil strength during thawing cause 
damage mainly to pavements and other rigid structures. 

A low potential for frost action indicates that the soil 
is rarely susceptible to the formation of ice lenses; a 
moderate potential indicates that the soil is susceptible 
to formation of ice lenses, resulting in frost heave and 
the subsequent loss of soil strength; and a high 
potential indicates that the soil is highly susceptible to 
formation of ice lenses, resulting in frost heave and the 
subsequent loss of soil strength. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate content, 
texture, moisture content, and acidity of the soil. 

Special site examination and design may be needed 
if the combination of factors results in a severe hazard 
of corrosion. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to 
corrosion than steel in installations that are entirely 
within one kind of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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|Classification| Fragments Percentage passing | 


| | | 
Map symbol | Depth | USDA texture | | sieve number-- |Liquid| Plas- 
and soil name | | | >10 | 3-10 | | 1imit| ticity 
| | | Unified | AASHTO | inches | inches | | 10 | 40 | 200 |` | index 
| | | | | Pet | Pct | | | | | Pet | 
| | | | | | | | | | | | 
375: | | | | | | | | | 
Рогайа---------- | 0-21 |Loam----------- | Mr [А-4 | ο | o $1[95-100]85-100|70-90 [50-70 | 25-35] 5-20 
| 21-35 |Sandy loan, [м, SM |a-4, | о | o  |95-100|85-100|55-85 |30-60 | 15-30] NP-10 
| | loam, fine | | А-2 | | | | | 
| | sandy loam. | | | | | | | | 
| 35-60 |Sand, gravelly |SP, SM,|A-1, | ο | >o  [|50-100|50-100|40-70 | 5-30 | --- | NP 
| | coarse sand, | SP-SM,| А-2, | | | | | | | | 
| | loamy sand. | GP-GM | A-3 | | | | | | | | 
| | | | | | | | | | | 
39602: | | | | | | | | | | 
Sisseton-------- | 0-6 ας ----------- M cL m | 0 | 0-5 μα eran иө σα | 30-40| 5-15 
A-6 
| 6-18 |Loam, silt loam|ML, CL,|A-4, | ο | 0-5 [90-100]85-100|75-100|60-90 | "-— 3-15 
| | | cL-ML | A-6 | | | | | | 
| 18-60 |Stratified [ML, CL,|a-4, | о | 0-5 [90-100|85-100|70-95 [50-75 | 20-35| NP-15 
| | silt loam to | CL-ML | А-6 | | | | | 
| | sandy loam. | | | | | | | | | | 
| | | | | | | | | | | | 
4025: | | | | | | | | | | | | 
Sioux----------- | 0-7 |Gravelly loam |SM, GM |a-4, | ο | 0-5 [60-90 |50-80 |45-70 |25-50 | 20-35| NP-7 
| | | | А-2 | | | | | | | | 
| 7-10 |Gravelly loam, |SM, GM |А-4, | ο | 0-5 |60-90 |50-80 |45-70 |15-50 | 20-35| NP-7 
| | gravelly sandy| | А-2, | | | | | | | | 
| | loam, gravelly| | А-1 | | | | | | | | 
| | loamy sand. | | | | | | | | | | 
| 10-60 {Extremely |ομ, GP,|A-1 | o | 0-5 |25-75 |20-60 | 5-35 | 0-25 | 0-25| NP-5 
| | gravelly sand,| SM, sP| | | | | | | | | 
| | very gravelly | | | | | | | | | | 
| | loamy sand, | | | | | | | | | | 
| | very gravelly | | | | | | | | | | 
| | вапа. | | | | | | | | | | 
| | | | | | | | | | | | 
418: | | | | | | | | | | | | 
Lamoure--------- | 0-9 [silty clay loam|cL, CH,|a-7 | ο | o | 100 | 100 |95-100|85-100| 40-70| 15-35 
| | | MH, ML| | | | | | | | | 
| 9-55 |Silty clay |cL, cu, |a-7 | o | o | 100 | 100 [90-100|60-100| 40-70] 15-35 
| | loam, silt | MH, ML| | | | | | | | | 
| | loam. | | | | | | | | | 
| 55-60 |Silty clay |с, ML |A-6, | ο | ο [|95-100|95-100|90-100|60-100| 30-70| 10-35 
| | loam, silt | | А-7 | | | | | | | 
| | loam, loam. | | | | | | | | | | 
| | l | | | | | | | | | 
421B: | | | | | | | | | | | 
Ves------------- | 0-10 |[Loam----------- | CL [А-6 | o | 0-5 |95-100|90-98 |80-95 |60-80 | 30-39| 11-18 
| 10-25 |Loam, clay loam|CL |a-6 | o | 0-5 |95-100|90-98 |80-95 [55-75 | 30-41| 11-20 
| 25-60 |Loam, clay loam|CL [А-6 | o | o-5 [90-100|90-98 [80-90 |55-80 | 30-41| 11-20 
| | | | | | | | 
423: | | | | | | | | | 
Seaforth-------- | 0-9 |Loam----------- [м, CL [А-6 | o | 0-5 |95-100|90-97 |80-95 |60-80 | 30-38| 11-18 
| 9-21 |Loam, clay loam|CL [А-6 | o | 0-5 [90-100|90-97 |80-95 |55-80 | 30-39] 11-18 
| 21-60 |Loam----------- [σι [А-6 | o | 0-5 |90-100|90-95 [80-90 [55-80 | 30-36| 11-15 
| | | | | | | | | | | | 
434: | | | | | | | | | | | | 
Perella--------- | 0-16 |silty clay loam|CL, [А-6, | o | ο | 100 |95-100]95-100]85-95 | 25-50] 5-30 
| | | CL-ML | А-7, | | | | | | 
| | | a4 | | | | | | 
| 16-25 |silt loam, |cL, ja-4, | ο | o | 100 |95-100|95-100|80-100| 25-60| 5-40 
| | silty clay | CL-ML,| A-7, | | | | | | | | 
| | loam, silty | cH |А-6 | | | | | | | | 
| | с1ау. | | | | | | | | | | 
| 25-60 |Silt loam, |cL, |a-4, | ο | o | 100 [95-100|95-100|80-100| 25-45] 5-25 
| | silty clay | CL-ML | А-7, | | | | | | | | 
| | loam. | | А-6 | | | | | | | | 
І 1 І l І | l I I І I | 
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|Classification| 
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Percentage passing 


Map symbol 
and soil name 


Depth 


USDA texture | 


| 
iquid| Plas- 
limit |ticity 


| 
| Unified | AASHTO | inches | inches | 


680: 
Parnell--------- 


706: 
Bigstone-------- 


724: 
Bigstone-------- 


39-60 


11-60 


30-60 


54-60 


Silt loam------ |OL, ML |A-4, 
| | А-6 
Silt loam, loam|ML, [А-4, 
| CL-ML | А-6 
Loam, silt loam|CL-ML, |А-6, 
| ML | А-4 
Loam, clay loam|CL, |Ἀ-4, 
| CL-ML | А-6 
| | 
| 
|Silty clay loam|CH, CL |A-7 
|Silty clay loam|CL, CH |A-7 
[Silty clay [ου |А-7, 
loam, loam, | | A-6 
clay loam. | | 
| | 
| | 
Silty clay loam|CL, CH |A-7 
Clay loam, |cL, CH |A-7 
silty clay | | 
loam, silty | | 
clay. | | 
Clay loam, |cL, CH |A-6, 
silty clay | | А-7 
loam, loan. | | 
| | 
| | 
Silt loam------ |CL, ML |A-4, 
| A-6 
Silt loam, | CL, |A-4, 
very fine | CL-ML | А-6 
sandy loam, | | 
loam. | | 
Silt loam, |ML, |А-4 
i | с-м | 
| | 
| | 
| | 


Silty clay loam|CL, ML, |A-7 


| OL 

Silty clay 
loam, silt 
loam. 


|cL, ML |А-7, 


| А-6 


Clay loam, loam|CL, ML |А-7, 


| А-6 


Silty clay loam|CL, ML, |A-7 


| oL 
Silty clay 
loam, silt 
loam. 


|cu, ML |A-7, 


| А-6 


Clay loam, loam|CL, ML |A-7, 


| А-6 


Fragments 
| »10 | 3-10 
| Pet | Pet 

| 
| 

0 | 0 

| 

0 | 0 

| 

0 | o 

| 
0-1 | 0-2 
| 
| 
| 

0 | o 

0 | ο 

ο | o 

| 
| 
| 
| 
о | o 
0 | 0-2 
| 
| 
| 

0 | 0-2 

| 
| 
| 
| 

0 | O 

| 

0 | 0 

| 
| 
| 

0 | 0 

| 
| 
| 
| 
| 

0 | 0 

| 

0 | 0 

| 
| 

0 | 0 

| 
| 
| 

0 | 0 

| 

ο | ο 

| 
| 

0 | 0 

| 
| 


4 


sieve number-- 
10 40 | 200 

| 

| 

| 
100 |90-100|70-90 

| 


| 
| 
| 
| 
| 
100 |85-100|80-90 
| 
95-100|85-95 |80-90 
| 
| 
| 
| 
| 


85-95 |80-90 |55-80 
| 
| 
100 [|95-100|85-100| 
100 |95-100|85-100| 
100 [|90-100|80-100| 
| | 
| | 
| | 
100 = |95-100} 85-100 


00 | 95-100 | 90-100| 70-100 


| | 
| | 


95-100|92-100|80-95 |70-95 


100 


100 


100 


100 


100 


100 


95-100|90-100|80-100 
95-100|85-100|70-100 
| | 
| | 


95-100|85-100|60-100 


100 


95-98 


90-98 |70-90 |60-80 


| 
| 
| 
| 
| 
| 
-98 |75- 
| 
| 
| 
| 
| 


100 |80-100]80-100 


95-98 |90-98 |75-90 


90-98 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| 
70-90 |60-80 

| 

| 


| 

|L 

|. 

| 

| 

| 

| 

| 30-40] 
| | 
| 

| 

| 

| 

| 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| index 
Pet | 


20-40 


40-60| 
40-60 | 


30-45| 10-20 


40-60 
40-80 


15-30 
20-50 


35-60| 15-40 


30-40 
25-40 


15-25| NP-7 


37-43| 15-21 


30-43} 11-21 


30-41| 11-20 


37-43| 15-21 


30-43} 11-21 


30-41| 11-20 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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ENGINEERING INDEX PROPERTIES--Continued 


|Classification| Fragments Percentage passing | 


| | | 
Мар symbol | Depth | USDA texture | | sieve number-- |Liquid| Plas- 
and soil name | | | >10 | 3-10 | | Lamit|ticity 
| | | Unified | AASHTO | inches | inches | | | 40 | 200 | | index 
| | | | | Pet | Pct | | | | | Pet | 
| | | | | | | | | | | | 
969В: | | | | | | | | | | | | 
Zell------------ | o-9 ak loam------ |с, ML u* | 0 | ϱ | 100 hos oie е 30-40| 5-15 
| A-6 | | | | | 
9-21 |silt loam, |cL, |A-4, | ο | ο | 100 |95-100|85-100|70-100| 25-40| 5-15 
| | very fine | cL-ML | A-6 | | | | | | | | 
| | sandy loam, | | | | | | | | | | 
| | loam. | | | | | | | | 
| 21-60 [51415 loam, [ML, [А-4 | 0 | 0 | 100 |95-100|85-100|60-100| 15-25] NP-7 
| | very fine | CL-ML | | | | | | | | 
| | sandy loam, | | | | | | | | | | 
| | loam. | | | | | | | | | | 
| | | | | | | | | | 
Rothsay--------- | 0-9 |Silt loam------ | ML |A-4 | o | o [95-100|95-100|90-100|85-100| 20-40| NP-10 
| 9-23 |Silt loam, | ML [А-4 | 0 | ο [95-100|95-100|90-100|80-100| 20-40| NP-10 
| | very fine | | | | | | | | 
| | sandy loam, | | | | | | | | | | 
| | loam. | | | | | | | | | | 
| 23-60 |Silt loam, |ML [А-4 | o | ο [95-100 |95-100|90-100|80-90 | 10-28| NP-10 
| | loam, very | | | | | | | | | | 
| | fine sandy | | | | | | | | | | 
| | loam. | | | | | | | | | | 
| | | | | | | | | | | | 
1013: | | | | | | | | | | | | 
Pits------------ | 0-60 |Unweathered | === | -== | жа | === | === | "am | Lr | = | --- | ===. 
| | bedrock. | | | | | | | | | | 
| | | | | | | | | | | | 
1030: | | | | | | | | | | | | 
Udorthents. | | | | | | | | | | | | 
| | | | | | | | | | | | 
Pits. | | | | | | | | | | | | 
| | | | | | | | | | | | 
1051: | | | | | | | | | | | | 
Glencoe--------- | 0-45 |Silty clay loam|oL, ОН, |А-6, | ο | o  |95-100|90-100|75-100|60-90 | 30-55| 10-25 
| | | MH, cL| А-7 | | | | | | | | 
| 45-57 |Loam, clay [cL ja-6, | o | ο [|95-100|90-100|75-100|60-90 | 30-50] 10-25 
| | loam, silty | | А-7 | | | | | | | | 
| | clay loam. | | | | | | | | 
| 51-60 |Loam, clay loam|CL, ML |a-6, | ο | ο  [90-100|85-100|60-95 |55-75 | 30-50] 10-20 
| | | | А-7 | | | | | | | | 
| | | | | | | | | | | | 
1106C: | | | | | | | | | | 
Storden--------- | 0-5 |roam----------- | CL [А-6 | ο | 0-5 |95-100[95-98 |70-85 |55-70 | 28-36] 9-15 
| 5-60 |Loam, clay loam|CL, ML |A-6 | ο | 0-5 [|95-100|90-98 |70-85 |55-70 | 28-39| 9-18 
| | | | | | | 
Hawick---------- | 0-9 |Gravelly sandy |SP-SM, |А-1, | 0-2 | 0-5 [75-95 |60-95 |35-70 | 5-35 | 0-14] NP-4 
| | loam. | 5м | А-2, | | | | | | | 
| | | А-3 | | | | | | | | 
| 9-20 |Gravelly loamy |SP-SM, |А-1, | 0-2 | 0-5 175-95 |60-95 |35-70 | 5-25 | 0-14] NP 
| | coarse sand, | SM | А-2, | | | | | | | | 
| | gravelly | | А-3 | | | | | | | | 
| | соагве sand, | | | | | | | | | | 
| | loamy sand. | | | | | | | | | | 
| 20-60 |Gravelly |5Р, |a-1, | 0-2 | 0-5 |60-95 |50-95 |30-65 | 2-10 | 0-14] NP 
| | coarse sand, | SP-SM | А-3, | | | | | | | | 
| | coarse sand, | | А-2 | | | | | | | | 
BEP жа РЕ | ЕИ И 
Veg------------- | 0-8 |Loam----------- [с [А-6 | o | 0-5 [|95-100|90-98 [80-95 |60-80 | 30-39| 11-18 
| 8-23 |Loam, clay loam|CL [А-6 | ο | 0-5 |95-100|90-98 [80-95 |55-75 | 30-41| 11-20 
| 23-60 |Loam, clay loam|CL [А-6 | o | 0-5 |90-100|90-98 |80-90 |55-80 | 30-41| 11-20 
| | | | 
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Part Il 


Lac qui Parle County, Minnesota 


ENGINEERING INDEX PROPERTIES--Continued 
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(Entries under "Erosion factors--T" apply to the entire profile. 


PHYSICAL PROPERTIES OF THE SOILS 


apply only to the surface layer) 


Map symbol 
and soil name 


31D2: 
Storden--------- 


34: 
Parnell--------- 


47: 
Colvin---------- 


51: 
La Prairie------ 


60: 
Glyndon--------- 


67: 
Bearden--------- 


108: 
McIntosh-------- 


113: 
Webster--------- 


114: 
Glencoe--------- 


Depth 


Clay Moist 
bulk 
Pct g/cc 


| | 
| | 
| | 
| density | 
| | 
| | 

| 


18-27|1.35-1.45| 
18-30|1.35-1.65| 


27-40|1.20-1.30| 
35-60|1.20-1.30| 
35-45 |1.20-1.40| 


27-34|1.20-1.50| 
18-34|1.20-1.50| 
18-34|1.30-1.50| 


18-27|1.10-1.40| 
18-35|1.10-1.50| 
18-35 |1.30-1.70| 
18-30 |1.30-1.70| 


15-27 |1.20-1.40 | 
10-18 |1.30-1.50| 
5-18 |1.35-1.65| 


27-39 |1.20-1. 40 | 
18-34|1.30-1.80] 
18-34|1.30-1.80| 


18-26|1.10-1.30| 
18-28|1.20-1.50| 
18-28|1.20-1.50| 


28-33|1.25-1.30| 
30-35|1.25-1.30| 
22-32|1.30-1.45| 


18-27 |1.35-1.50| 
18-35 |1.40-1.50| 
18-35|1.30-1.60| 


27-35|1.35-1.40| 
25-35|1.40-1.50| 
18-29|1.50-1.70| 


27-35|1.35-1.45| 
25-35 |1.35-1.45 | 
25-35 |1.35-1.50| 
22-32 |1.35-1.50]| 


Регшеа- 
bility 


In/hr 


0.60-2.00 
0.60-2.00 


0.20-0.60 
0.06-0.20 
0.06-0.20 


0.60-2.00 
0.60-6.00 
2.00-6.00 


0.20-0.60 
0.20-0.60 
0.20-0.60 


0.60-2.00 
0.60-2.00 
0.20-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.20-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.20-2.00 
0.20-2.00 
0.20-2.00 
0.60-2.00 


| water | swell 
|capacity |potential| 


In/in | | 


- 20-0. 22 |Low------ l, 
.15-0.19 |Moderate 


| 

| 

| 

|0 

|0 

| 

[0.18-0.22 Moderate 
[0.13-0.19|Bigh----- 
[0.11-0.19|Bigh----- | 
| 

[0.20-0.22|Moderate 

| 
| 
| 
| 


0.15-0.20 |Moderate 


| 

| 

|4 
0.16-0.20|Moderate |0 

|0 

| 

| 


[0.17-0.22|Low------ | 
[0.17-0.22|Moderate | 
[0.15-0.22|Moderate | 
[0.15-0.22|Moderate | 
| 
| 


[0.20-0.23|Low------ [3.0- 


[0.17-0.20|Low------ | 
[0.15-0.19|Low------ | 


[0.17-0.23|Moderate 
[0.16-0.22|Moderate 
[0.16-0.22|Moderate 


[0.20-0.24|Low------ [5.0-8.0 


[0.17-0.22|Moderate 
[0.14-0.19|Moderate 


[0.21-0.23|Moderate 
|0.21-0.23|Moderate 
[0.18-0.20|Moderate 


| 

| 

| 

| 
|5. 
(з. 
|1. 

| 

| 
[0.20-0.24 | Модегабе |4. 
|0.16-0.22|Moderate | 
[0.14-0.19|Moderate |0. 
| 

| 

|6. 

|2. 

|1. 

| 

| 

| 

| 

| 


[0.19-0.21|Moderate 
|0.16-0.18|Moderate 
|0.17-0.19|Moderate 


|0.18-0.22|Moderate 
[0.18-0.22|Moderate 
[0.15-0.19|Moderate 
[0.15-0.19|Low------ | 


| matter| 


Soil Survey of 


Entries under "Wind erodibility group" 


| | [Erosion factors [Wind 
|Available| Shrink- |Organic| 


| erodi- 
|bility 
| group 


4L 


4L 


4L 


4L 


4L 


4L 


Lac qui Parle County, Minnesota—Part II 


Map 5 


ymboi 


and soil name 


127A: 
Sverdru 


127B: 


p-------- 


Sverdrup-------- 


127°: 


Sverdrup-------- 


137: 
Dovray- 


141A: 
Egeland 


141B: 
Egeland 


141C: 
Egeland 


Depth 


PHYSICAL PROPERTIES OF THE SOILS--Continued 


Clay Moist 
bulk 
Pct g/cc 


| | 
| | 
| density | 
| | 
| | 

| 


10-18|1.35-1.50| 
6-18|1.40-1.55| 
0-10|1.50-1.65| 


10-18|1.35-1.50| 
6-18|1.40-1.55| 
0-10|1.50-1.65| 


10-18|1.35-1.50| 
6-18|1.40-1.55| 
0-10|1.50-1.65| 


40-60|1.20-1.30| 
40-60|1.20-1.30| 
40-60|1.20-1.30| 
25-60|1.20-1.40| 


10-18|1.25-1.35| 
10-18|1.30-1.45| 
5-1011.40-1.65| 


10-18|1.25-1.35| 
10-18|1.30-1.45| 
5-10|1.40-1.65]| 


15-25|1.20-1.30| 
10-18|1.30-1.45| 
5-10|1.40-1.65| 


27-30|1.20-1.40| 
30-35|1.30-1.50| 
18-35|1.30-1.50| 


18-27|1.20-1.60| 
18-30|1.20-1.60| 
18-30|1.30-1.60| 


40-50|1.20-1.30| 
35-60|1.20-1.35| 
35-60|1.20-1.40| 


27-40|1.15-1.25| 
35-60|1.20-1.40| 
35-60|1.20-1.40| 
30-50|1.35-1.40| 


40-60|1.15-1.30| 
45-60|1.20-1.40| 
45-60|1.20-1.40| 
30-50|1.35-1.40| 


| 
|available| Shrink- |Organic| 


Permea- 
bility | water | swell | matter| 
|capacity |potential| 
In/hr | In/in | | Pe 
| | | 
2.00-6.00 |0.13-0.15|Low------ [2.0-4.0 
2.00-6.00 |0.08-0.14|Low------ 11.0-3.0 
6.00-20.00|0.02-0.06|Low------ [0.0-0.5 


2.00-6.00 |0.13-0.15|Low------ |2.0-4.0 
2.00-6.00 |0.08-0.14|Low------ ]1.0-3.0 
6.00-20.00|0.02-0.06|Low------ [0.0-0.5 


2.00-6.00 |0.13-0.15|Low------ |2.0-4.0 
2.00-6.00 |0.08-0.14|Low------ [1.0-3.0 
6.00-20.00|0.02-0.06 |Low------ |9.0-0.5 
Was 
0.06-0.60 |0.14-0.18|High----- [5.0-10 | 
0.06-0.60 |0.13-0.16|High----- | — | 
0.06-0.60 [0.13-0.16|High----- | — | 
0.06-0.20 |0.13-0.19|Bigh----- | — | 
| | | | 

| | | | 

2.00-6.00 |0.11-0.17|Low------ [1.0-3.0| 
2.00-6.00 |0.09-0.15|Low------ [0.5-2.0| 
2.00-6.00 |0.08-0.10|Low------ [0.0-0.5| 
| | | 

| | | 

2.00-6.00 |0.11-0.17|Low------ |1.0-3.0| 
2.00-6.00 |0.09-0.15|Low------ [0.5-2.0| 
2.00-6.00 |0.08-0.10|Low------ |0.0-0.5| 
ΜΝ ΝΗ 
0.60-2.00 |0.18-0.20|Low------ [1.0-3.0| 
2.00-6.00 |0.09-0.15|Low------ [0.5-2.0| 
2.00-6.00 |0.08-0.10|Low------ |9.0-0.5| 
ΜΝ 

0.60-2.00 |0.17-0.19|Moderate |4.0-8.0| 
0.60-2.00 |0.15-0.19|Moderate | --- | 
0.06-0.60 |0.14-0.19|Moderate | --- | 
| | | | 

| | 

0.60-2.00 |0.20-0.24|Low------ |4.0-7.0| 
0.60-2.00 |0.15-0.19|Low------ [0.5-1.0| 
0.60-2.00 |0.14-0.19|Low------ [0.0-0.5| 
| | | | 

0.06-0.20 |0.14-0.20|High----- [5.0-10 | 
0.06-0.20 |0.13-0.16|High----- [0.0-2.0| 
0.06-0.20 |0.16-0.19|High----- [0.0-1.0| 
| | 
0.20-0.60 |0.17-0.22|High----- [3.0-7.0]| 
0.06-0.20 |0.10-0.19|Very high|1.0-3.0| 
0.06-0.20 |0.10-0.19|Very high|0.5-2.0| 
0.06-0.20 |0.10-0.19|Very high|0.0-0.5| 
| | 

| | 

0.06-0.20 |0.13-0.16|BHigh----- |3.0-7.0| 
0.06-0.20 |0.17-0.19|Very high|1.0-3.0| 
0.01-0.20 l0.11-0.17|Very high|0.5-2.0| 
0.01-0.20 0.5] 
| 


[Erosion factors [Wind 


|erodi- 
[bility 
[group 


4L 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 5 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Map symbol 
and soil name 


220D2: 
Langhei--------- 


236: 
Vallers--------- 


246: 
Marysland------- 


284B: 


288F: 
Esmond---------- 


290B: 
Rothsay--------- 


293B: 
Swenoda--------- 


314: 
Spottswood------ 


339: 
Fordville------- 


Depth 


PHYSICAL PROPERTIES OF THE SOILS--Continued 


| 

Clay | Moist 
| bulk 
| 

Pct | g/ce 
| 


| 
| 
| 
density | 
| 
| 
| 


22-27|1.35-1.40| 
38-45|1.40-1.50| 
24-35|1.50-1.60| 


18-27|1.40-1.50| 
18-32|1.50-1.65| 
18-32|1.50-1.65| 


28-35|1.20-1.35| 
18-35 |1.40-1.55 | 
18-35 |1.50-1.70| 


18-27 |1.20-1.30| 
18-30 |1.35-1.50| 
1-5 |1.55-1.65| 


40-45 |1.15-1.30| 
35-45 |1.25-1.40| 
20-40 |1.30-1.50| 


27-30|1.15-1.25| 
20-32|1.20-1.35| 
20-32|1.20-1.35| 
25-30|1.50-1.70| 


10-18|1.30-1.60| 
7-18 |1.40-1.60| 


10-18 |1.20-1.40| 
10-18|1.20-1.40| 
5-18|1.20-1.40| 


15-25|1.20-1.30| 
10-18|1.30-1.45| 
20-35|1.35-1.65| 


20-26|1.15-1.30] 
18-30|1.25-1.40| 
2-8 |1.50-1.70| 


27-35|1.35-1.45| 
20-35|1.35-1.45| 
20-35|1.35-1.45| 
20-35|1.40-1.50| 


18-25 |1.20-1.30| 
18-30|1.25-1.40| 
15-30|1.25-1.45]| 
0-5 |1.60-1.80| 


Soil Survey of 


[Erosion factors |Wind 


Permea- |Available| Shrink- |Organic| 
bility | water | swell | matter| 
[capacity |potential| | 

In/hr | In/in | | Pet | 

| | | | 

| | | | 

0.60-2.00 |0.22-0.24|Low------ [3.0-5.0| 
0.06-0.20 |0.11-0.13|High----- [1.0-2.0]| 
0.20-2.00 |0.14-0.16|Moderate |0.0-1.0| 
| | | | 

| | | 

0.60-2.00 |0.17-0.22|Low------ |o.5-3.0| 
0.60-2.00 |0.15-0.19|Low------ |0.0-0.5| 
0.60-2.00 |0.15-0.19|Low------ Ι9.0-0.5| 
| | | 

| | | 

0.20-0.60 |0.18-0.22|Moderate |5.0-8.0| 
0.20-0.60 |0.15-0.19|Moderate |1.0-3.0| 
0.20-0.60 |0.17-0.19|Low------ [0.0-0.5| 
| | | 

| | | 

0.60-2.00 |0.17-0.22|Moderate |5.0-8.0| 
0.60-2.00 |0.15-0.19|Moderate |0.5-1.0| 
6.00-20.00|0.02-0.07 |Low------ |0.0-0.5| 
| | | | 

0.06-0.20 |0.13-0.19|High----- |4.0-7.0| 
0.06-0.60 |0.14-0.20|High----- |2.0-5.0| 
0.06-0.60 |0.14-0.20|Moderate |0.0-0.5| 
| | | | 

| | 

0.60-2.00 |0.19-0.22|Moderate |4.0-6.0| 
0.60-2.00 |0.18-0.21|Moderate |2.0-4.0| 
0.60-2.00 |0.18-0.21|Moderate |0.5-1.0| 
0.20-0.60 |0.16-0.19|Moderate |0.0-0.5| 
| | Ё 

0.60-2.00 |0.20-0.22|Low------ |1.0-4.0| 0 
0.60-2.00 |0.14-0.22|Low------ | --- |° 
| | 

| | 

0.60-2.00 |0.22-0.24|Low------ [3.0-6.0| 
0.60-2.00 |0.17-0.22|Low------ [0.5-1.0| 
0.60-6.00 |0.20-0.22|Low------ [0.0-0.5] 
ИШИН 

0.60-2.00 |0.18-0.20|Low------ [3.0-7.0| 
2.00-6.00 |0.11-0.17|Low------ |1.0-3.0] 
0.20-2.00 |0.17-0.20|Moderate |0.5-1.0| 
| | | 

| | 

0.60-2.00 |0.18-0.22|Low------ |4.0-8.0| 
0.60-2.00 |0.18-0.22|Moderate |1.0-4.0| 
6.00-20.00|0.03-0.06 |Low------ |0.0-0.5| 
| | 

| | 

0.60-2.00 |0.19-0.22|Moderate |4.0-8.0| 
0.60-2.00 |0.18-0.21|Moderate |2.0-4.0| 
0.60-2.00 |0.17-0.20|Moderate |0.5-3.0| 
0.60-2.00 |0.16-0.18|Moderate |0.0-1.0| 
MN UNE N 
0.60-2.00 |0.18-0.20|Low------ [3.0-7.0| 
0.60-2.00 |0.18-0.21|Moderate |1.0-4.0| 
0.60-6.00 |0.12-0.18|Low------ [0.0-2.0| 
6.00-20.00|0.03-0.06|Low------ |ο.0-0.5| 
| 


| | | 


| 
κ | 
| 
| 
| 
37| 
.28 
28 


2 
2 
2 


28 
«28 
28 


8 
2 
3 
7 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
-28| 
37| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|erodi- 


|bility 


| group 


4L 


4L 


41. 


41, 


Lac qui Parle County, Minnesota— Part II 


Map symbol 
and soil name 


341A: 
Arvilla--------- 


341C: 


375: 
Forada---------- 


396D2: 
Sisseton-------- 


418: 


423: 
Seaforth-------- 


434: 
Perella--------- 


Depth 


PHYSICAL PROPERTIES OF THE SOILS--Continued 


1.40-1.60| 


6-18 
6-18 
2-10 


1.40-1.60| 
1.40-1.60] 
1.40-1.60| 


28-35|1.00-1.35| 
22-35|1.25-1.45| 
20-35|1.40-1.65| 


10-22 |1.25-1.40| 
5-18 |1.35-1.50| 
2-10|1.45-1.65| 


| | 


10-22|1.20-1.40| 
8-18|1.30-1.50| 
0-5 |1.50-1.70| 


15-20|1.20-1.30| 
10-18 |1.20-1.35| 
10-18|1.30-1.50| 


10-20|1.30-1.50 | 
10-20 |1.20-1.50 | 
o-10|1.60-1.70| 


27-34|1.15-1.25| 
20-34|1.20-1.35| 
20-34|1.20-1.35| 


20-30|1.35-1.45| 
20-32|1.30-1.45| 
20-32|1.35-1.55| 


20-30|1.30-1.45| 
20-30 |1.30-1.50| 
20-27 |1.35-1.60| 


20-39 [1.20-1.40] 
18-34 |1.30-1.50]| 
18-34 |1.30-1.60 | 


18-27 |1.40-1.50| 
18-27 |1.50-1.60 | 


2.00-6.00 
2.00-6.00 


[0.13-0.15|Low------ 
[0.11-0.14|Low------ 


6.00-20.00|0.02-0.05|Low------ 


[Erosion factors |Wind 


Permea-  |Available| Shrink- | Organic | 
bility | water | swell | matter| 
[capacity |potential| | 

In/hr | In/in | | Pct | 
IE kee 
2.00-6.00 |0.13-0.15|Low------ [1.0-4.0| 
2.00-6.00 |0.11-0.14|Low------ |1.0-2.0| 
6.00-20.00|0.02-0.05Low------ [0.0-0.5| 
| 

2.00-6.00 |0.13-0.15|Low------ 1.0-4.0| 
2.00-6.00 |0.11-0.14|Low------ 1.0-2.0| 
6 .00-20.00|0.02-0.05 Low------ 0.0-0.5| 
| 

| 

| 

| 

| 

| 

| 


0.60-2.00 
0.60-6.00 


[0.18-0.22 | Moderate 
]0.16-0.22|Moderate 
[0.14-0.19|Moderate 


[0.12-0.19|Low------ 


6.00-20.00|0.02-0.10|Low------ 


0.60-2.00 
0.60-6.00 


[0.20-0.22|Low------ 
[0.12-0.19|Low------ 


6.00-20.00|0.02-0.10|Low------ 


0.60-2.00 
0.60-2.00 
0.60-2.00 


2.00-6.00 
2.00-6.00 


[0.16-0.18|Low------ 
[0.16-0.20|Low------ 
[0.14-0.19|Low------ 


[0.10-0.15|Low------ 
[0.10-0.15|Low------ 


6.00-20.00|0.03-0.06|Low------ 


0.20-2.00 
0.20-2.00 
0.20-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.20-2.00 
0.06-2.00 
0.20-2.00 


0.60-2.00 
0.60-2.00 


[0.19-0.22|Moderate 
|0.17-0.20|Moderate 
|0.17-0.20|Moderate 


|0.17-0.22|Moderate 
[0.15-0.19|Moderate 
[0.15-0.19|Moderate 


| | 


[0.17-0.24|Moderate 
[0.15-0.19|Moderate 


|0.18-0.23|Moderate 
[0.15-0.22|Moderate 
|0.16-0.22|Moderate 


[0.17-0.22|Low------ 
[0.14-0.19|Low------ 


| erodi- 
|bility 
| group 


4L 


4L 
4L 


4L 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 4r 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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PHYSICAL PROPERTIES ΟΕ ΤΗΕ SOILS--Continued 


| 
Moist | Permea- 


Soil Survey of 


[Erosion factors [Wind 


| | | 
Мар symbol | Depth | Clay | |available| Shrink- |Organic| | erodi- 
and soil name | | | bulk | bility | water | swell | matter| | | | bility 
| | | density | [capacity |potential | | к | Kf | T [group 
| In | Pet | g/cc |  In/hr | In in | | Pet | | | | 
| | | | | | | | | | 
446: | | | | | | | | | | 
Normania-------- | 0-14 | 27-32]|1.20-1.35| 0.60-2.00 |0.17-0.19|Moderate |4.0-8.0| 0.24| 0.24] | 6 
| 14-23 | 22-32|1.30-1.40| 0.60-2.00 |0.15-0.19|Moderate |0.5-1.0| 0.24] 0.24| | 
| 23-60 | 22-32]|1.40-1.50| 0.60-2.00 |0.15-0.19|Moderate |0.0-0.5| 0.32| 0.32] | 
| | | | | | | | | | | 
450: | | | | | | | | 
Rauville-------- | 0-42 | 27-35|1.10-1.25| 0.20-2.00 |0.19-0.22|Moderate |4.0-7.0| 0.28| 0.28| | 8 
| 42-60 | 20-35|1.10-1.30| 0.20-2.00 |0.17-0.20|Moderate |2.0-6.0| 0.28| 0.28] | 
| | | | | | | | 
4948: | | | | | | | 
Darnen---------- | 0-26 | 18-27|1.25-1.40| 0.60-2.00 |0.20-0.24|Low------ [4.0-9.0| 0.28] 0.28| | 6 
| 26-44 | 18-30|1.40-1.60| 0.60-2.00 |0.15-0.19|Moderate | --- | 0.28| 0.28| | 
| 44-60 | 18-30|1.55-1.65| 0.60-2.00 {0.14-0.19|Moderate | --- | 0.37| 0.37| | 
| | | | | | | | | | | 
497: | | | | | | | | 
Hantho---------- | 0-10 | 10-27|1.20-1.40| 0.20-2.00 |0.22-0.24|Low------ |4.0-6.0| 0.28] 0.28] | 5 
| 10-22 | 10-18|1.30-1.50| 0.60-2.00 |0.17-0.22|Low------ [2.0-4.0| 0.28| 0.28| | 
| 22-60 | 10-18|1.30-1.55| 0.60-2.00 |0.17-0.22|Low------ [0.0-1.0| 0.43] 0.43| | 
| | | | | | | | | | | 
509: | | | | | | | | 
Vallers--------- | 0-13 | 28-35|1.20-1.35| 0.20-0.60 |0.18-0.22|Moderate |5.0-8.0| 0.28] 0.28] | 4L 
| 13-19 | 18-35|1.40-1.55| 0.20-0.60 |0.15-0.19|Moderate |1.0-3.0| 0.28] 0.28| | 
| 19-60 | 18-35|1.50-1.70| 0.20-0.60 |0.17-0.19|Low------ [0.0-0.5| 0.28| 0.28] | 
| | | | | | | | 
574: | | | | | | | | 
Du Раде--------- | 0-46 | 18-27|1.40-1.60| 0.60-2.00 |0.22-0.24|Moderate |3.0-5.0| 0.28| 0.28| | 6 
| 46-60 | 18-27|1.45-1.65| 0.60-2.00 |0.10-0.20|Low------ [0.1-2.0| 0.28| 0.32] | 
| | | | | | | | | | 
597: | | | | | | | | 
Tara------ | 0-10 | 18-27|1.40-1.50| 0.60-2.00 |0.20-0.24|Low------ [4.0-8.0| 0.28| 0.28] | 6 
| 10-25 | 18-27|1.40-1.50| 0.60-2.00 |0.17-0.22|Low------ [0.5-2.0| 0.28| 0.28) | 
| 25-36 | 18-27|1.40-1.55| 0.60-2.00 |0.17-0.21|Low------ [0.5-2.0| 0.28| 0.28| | 
| 36-60 | 18-30|1.35-1.60| 0.60-2.00 |0.15-0.19|Low------ [0.0-0.5| 0.37| 0.37| | 
| | | | | | | | | | 
610: | | | | | | | | 
Са1со----------- | 0-41 | 28-33]1.25-1.30| 0.60-2.00 |0.21-0.23|Moderate |5.0-7.0| 0.28] 0.28 | aL 
| 41-46 | 30-35|1.25-1.30| 0.60-2.00 |0.21-0.23|Moderate |3.0-5.0| 0.28| 0.28] | 
| 46-60 | 22-32|1.30-1.45| 0.60-2.00 |[0.18-0.20|Moderate |1.0-3.0| 0.32] 0.32| | 
| | | | | | | | | | 
680: | | | | | | | 
Parnell--------- | 0-17 | 27-40|1.20-1.30| 0.20-0.60 |0.18-0.22|Moderate |5.0-8.0| 0.28| 0.28| | 7 
| 17-39 | 35-60|1.45-1.65| 0.06-0.20 |0.13-0.19|High----- | --- | o.28| 0.28| | 
| 39-60 | 22-40|1.50-1.70| 0.06-0.60 |0.14-0.19|Moderate | --- | 0.28] 0.28| | 
| | | | | | | | | 
694с2: | | | | | | | 
Zell------------ | 0-7 | 10-18|1.15-1.30| 0.60-2.00 |0.19-0.22|Low------ |2.0-5.0| 0.32| 0.32] | 4L 
| 7-11 | 10-18{1.25-1.40| 0.60-2.00 |0.15-0.20|Low------ [0.0-3.0| 0.43| 0.43| | 
| 11-60 | 5-18|1.25-1.40| 0.60-2.00 |0.15-0.20|Low------ [0.0-0.5| 0.43| 0.43| | 
| | | | | | | | 
706: | | | | | | | 
Bigstone-------- | 0-11 | 28-35|1.00-1.35| 0.20-0.60 |0.18-0.22|Moderate |6.0-15 | 0.28| 0.28| | 8 
| 11-30 | 20-35]1.35-1.50] 0.20-2.00 |0.16-0.22|Moderate |2.0-4.0| 0.28| 0.28] | 
| 30-60 | 20-32|1.35-1.50| 0.20-2.00 |0.14-0.19|Moderate |0.0-1.0| 0.37] 0.37| | 
| | | | | | | | | 
724: | | | | | | | | 
Bigstone-------- | 0-9 | 28-35|1.00-1.35| 0.20-0.60 |0.18-0.22|Moderate |6.0-15 | 0.28| 0.28) | а 
| 9-54 | 20-35|1.35-1.50| 0.20-2.00 |0.16-0.22|Moderate |2.0-4.0| 0.28| 0.28| | 
| 54-60 | 20-32|1.35-1.50| 0.20-2.00 |0.14-0.19|Moderate ΓΙ 0.37| 0.37| | 
| | | | | | | 
741B: | | | | | | | | 
Poinsett-------- | 0-9 | 27-30|1.15-1.25| 0.60-2.00 |0.19-0.22|Moderate |4.0-6.0| 0.28] 0.28| | 7 
| 9-17 | 2o-32|1.20-1.35| 0.60-2.00 |0.18-0.21|Moderate |2.0-4.0| 0.32] 0.32] | 
| 17-60 | 20-32]1.20-1.35| 0.60-2.00 |0.18-0.21|Moderate dai id — | 
| | | 


Lac qui Parle County, Minnesota—Part II 


Map symbol 


and 


769A: 


769B: 
Mehu 


777с2: 


Siss 


soil name 


rin--------- 


eton-------- 


Heimdal--------- 


891B: 


902B: 


PHYSICAL PROPERTIES OF THE SOILS--Continued 


| | 
| | 
| | 
| density | 
| | 
| | 

| 


18-27|1.40-1.50| 
18-27|1.50-1.60| 


18-26|1.10-1.30| 
18-35|1.20-1.50| 
18-35|1.20-1.50| 


27-35|1.25-1.35| 
35-60|1.25-1.40| 
20-35|1.20-1.60| 
20-30|1.20-1.60| 


27-35|1.25-1.35| 
35-60|1.25-1.40| 
20-35|1.20-1.60] 
20-30|1.20-1.60| 


18-26|1.10-1.30| 
18-28|1.20-1.50] 
18-28|1.20-1.50| 


15-20|1.20-1.30| 
10-18|1.20-1.35| 
10-18|1.30-1.50| 


10-20|1.30-1.60| 
10-18|1.35-1.65| 
10-18|1.45-1.65| 

7-18|1.65-1.80] 


18-27|1.40-1.60| 
18-27|1.45-1.65| 


5-18|1.35-1.45| 
2-10|1.45-1.55| 
0-10|1.45-1.60| 
0-5 |1.55-1,65| 


18-27 |1.30-1.45 | 
18-27 |1.35-1.50| 
18-30 |1.45-1.70| 


18-27 |1.40-1.50 | 
18-27 |1.50-1.60| 


Permea- 
bility 


In/hr 


0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.20-2.00 


0.20-0.60 
0.06-0.60 
0.20-2.00 
0.20-2.00 


0.20-0.60 
0.06-0.60 
0.20-2.00 
0.20-2.00 


0.60-2.00 
0.60-2.00 
0.20-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 


2.00-6.00 


6.00-20.00|0.02-0.07 | Low------ 


| 

| 

| 

|0 

|o 

| 

| 

| 

| 

| 

| 

[0.17-0.19|Moderate |4.0-8.0 

]0.10-0.19|High----- |1.0-2.0 

[0.15-0.19|Moderate |0.0-0.5 

|o.15-0.19|Moderate |0.0-0.5 

| 

| | 

|0.17-0.19|Moderate |4.0-8.0 

|0.10-0.19|High----- |1.0-2.0 

[0.15-0.19|Moderate |0.0-0.5 

[0.15-0.19|Moderate |0.0-0.5 

| | | 

|0.20-0.24|Low------ |5.0-8.0 

[0.17-0.22|Moderate | --- 

|0.14-0.19|Moderate | --- 

| | | 

| | | 

|0.16-0.18 | Low------ |1.0-3.0 

[0.16-0.20|Low------ |0.0-1.0 

[0.14-0.19|Low------ [0.0-0.5 

| | | 

|0.20-0.22|Low------ |3.0-6.0 

[0.12-0.19|Low------ [0.5-1.0 

[0.11-0.19|Low------ |0.0-0.5 

[0.11-0.16 | Low------ [0.0-0.5 

| | | 

| | | 

|0. .24|Moderate |3.0-5.0 

|o. .20|Low------ |0.1-2.0 

| | | 

|0.13-0.18|Low------ |2.0-4.0 
6.00-20.00|0.10-0.12|Low------ |1.0-2.0 
6.00-20.00|0.06-0.11|Low------ |0.0-2.0 

|0.0-1.0 
| 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 


18-27|1.40-1.50| 0.60-2.00 
18-27|1.50-1.60| 0.60-2.00 
18-27|1.50-1.60| 0.60-2.00 


18-27|1.40-1.50| 0.60-2.00 
18-27|1.50-1.60| 0.60-2.00 


| |Erosion factors |Міпа 


|Available| Shrink- lOrganic| 


| water | swell | matter| 
|capacity |potential| 
In/in | | Pct 
| | 
| | 
.17-0.22|Low------ [1.0-3.0 
.14-0.19 |Low------ [0.5-1.0 
NN 
0.20-0.22|Low------ |4.0-8.0 
0.15-0.19|Moderate | --- 
0.14-0.19|Moderate | --- 


0.24-0.28|Low------ |4.0-6.0 
0.17-0.22|Low------ --- 
0.14-0.19|Low------ --- 

| 
0.17-0.22|Low------ 1.0-3.0 
0.14-0.19|Low------ 0.5-1.0 


0.18-0.24|Low------ 2.0-5.0 
0.15-0.19|Low------ 0.5-1.0 
0.14-0.19|Low------ 0.0-0.5 
| 
0.17-0.22|Low------ 1.0-3.0 
0.14-0.19|Low------ 0.5-1.0 


| erodi- 

| |bility 
Kf | T |group 

| | 

| | 

| | 
0.28| 5 | 4L 
0.37| | 

|. | 

| | 
0.32| 5 | 6 
0.32| | 
0.32| | 

| | 

| | 
--- |5] 6 
--- | | 
— | | 
— | | 

| | 

| | 
--- |5| 6 
--- | | 
— | | 
--- | | 

| | 

| | 
0.32| 5 | 6 
0.32| | 
0.43| | 

| | 

| ! 
0.28| 5 | 4L 
0.32| | 
0.43| | 

| | 
--- |5| 5 
— | | 
--- | | 
— | | 

| | 

| | 
0.28| 5 | 6 
0.32| | 

| | 
0.20| 5 | 3 
0.17| | 
0.17| | 
0.17| | 

| | 

| | 
0.32| 5 | 6 
0.32| | 
0.32] | 

| | 
0.28| 5 | 4r 
0.37| | 

| | 

| | 
0.32| 5 | 6 
0.32| | 
0.43| | 

| | 

|5] 4r 

| | 

| | 
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Map symbol 
and soil name 


942С2: 
Langhei--------- 


Barnes---------- 


Swanlake-------- 


954C2: 
Storden--------- 


1030: 
Udorthents. 


Pits. 


1051: 
Glencoe--------- 


1106C: 
Storden--------- 


Hawick---------- 


PHYSICAL PROPERTIES OF THE SOILS--Continued 


Clay Moist 
bulk 
Pct g/cc 


| | 
| | 
| | 
| density | 
| | 
| | 

| 


18-27|1.40-1.50| 
18-35|1.55-1.65| 


27-30|1.20-1.40| 
30-35|1.30-1.50| 
18-35|1.30-1.50| 


18-27 |1.40-1.50| 
18-32|1.50-1.65| 
18-32|1.50-1.65| 


18-27|1.40-1.50| 
18-27|1.50-1.60| 
18-27 |1.50-1.60| 


20-30|1.35-1.45| 
20-32 |1.30-1.45| 
20-32 |1.35-1.55| 


18-27 |1.35-1.45| 
18-30/1.30-1.50| 


18-27|1.35-1.45| 
18-30|1.35-1.65| 


| | 
20-30|1.35-1.45| 
20-32|1.30-1.45| 
20-32|1.35-1.55| 


10-18|1.15-1.30| 
10-18]|1.25-1.40| 
5-18|1.25-1.40| 


10-18|1.20-1.40| 
10-18|1.20-1.40| 
5-18|1.20-1.40| 


27-35|1.35-1.45| 
25-35|1.35-1.50| 
22-32|1.35-1.50| 


18-27 |1.35-1.45 | 
18-30 |1.35-1.65 | 


2-10|1.50-1.65| 
1-10|1.50-1.65| 
1-5 |1.55-1.65| 


Soil Survey οἱ 


|Erosion factors|Wind 


Permea-  |Available| Shrink- |Organic| 
bility | water | swell | matter| 
|capacity |potential | | 

In/hr | In/in | | Pet | 

| | | | 

| | | 

0.20-0.60 |0.17-0.22|Low------ [1.0-3.0| 
0.20-0.60 |0.14-0.19|Moderate | --- | 
| | | 

0.60-2.00 |0.17-0.19|Moderate |4.0-8.0| 
0.60-2.00 |0.15-0.19|Moderate | --- | 
0.06-0.60 |0.14-0.19|Moderate | --- | 
| | | 

| | | 

0.60-2.00 |0.17-0.22|Low------ [0.5-3.0| 
0.60-2.00 |0.15-0.19|Low------ [0.0-0.5| 
0.60-2.00 |0.15-0.19|Low------ [0.0-0.5| 
| | | 

0.60-2.00 |0.18-0.24|Low------ |2.0-5.0| 
0.60-2.00 |0.15-0.19|Low------ [0.5-1.0| 
0.60-2.00 |0.14-0.19|Low------ [0.0-0.5| 
| | | 

| | | 

0.60-2.00 |0.17-0.22|Moderate |2.0-6.0| 
0.60-2.00 |0.15-0.19|Moderate |0.0-2.0| 
0.60-2.00 |0.15-0.19|Moderate |0.0-1.0| 
| | | | 

0.60-2.00 |0.20-0.24|Low------ [2-0-4.0| 
0.60-2.00 |0.17-0.19|Moderate |0.0-2.0| 
| | | | 

| | | 

0.60-2.00 |0.20-0.22|Low------ [1.0-2.0| 
0.60-2.00 |0.15-0.19|Moderate |0.0-1.0| 
| | | 

0.60-2.00 |0.17-0.22|Moderate |2.0-6.0| 
0.60-2.00 [0.15-0.19|Moderate |0.0-2.0| 
0.60-2.00 |0.15-0.19|Moderate |0.0-1.0| 
| | | | 

| | | 

0.60-2.00 |0.19-0.22|Low------ |2.0-5.0| 
0.60-2.00 |0.15-0.20|Low------ [0.0-3.0| 
0.60-2.00 |0.15-0.20|Low------ [0.0-0.5]| 
| | | | 

0.60-2.00 |0.22-0.24|Low------ |3.0-6.0| 
0.60-2.00 |0.17-0.22|Low------ [0.5-1.0| 
0.60-6.00 |0.20-0.22|Low------ [0.0-0.5| 
| | | | 

| | | | 

0.01-0.06 | --- |--------- | --- | 
| | | | 

| | | | 

| | | | 

| | | | 

| | | | 

| | | | 

| | | 

0.20-2.00 |0.18-0.22|Moderate |5.0-10 | 
0.20-2.00 |0.15-0.19|Moderate | --- | 
0.60-2.00 |0.15-0.19|Low------ | --- | 
| | | | 

| | | 

0.60-2.00 |0.20-0.22|Low------ [1.0-2.0| 
0.60-2.00 |0.15-0.19|Moderate |0.0-1.0| 
| | | | 
2.00-20.00|0.03-0.13|Low------ [1.0-3.0| 
6.00-20.00|0.03-0.10|Low------ [0.0-0.5| 
220.00 |0.02-0.06 | Low------ [0.0-0.5| 
| 


| erodi- 


Lac qui Parle County, Мїппезоїа—Рап Ii 


Map symbol 
and soil name 


1107D: 


12338: 
Esmond---------- 


1266C: 
Yellowbank------ 


Rock outcrop---- 


1295B: 
Doland---------- 


PHYSICAL PROPERTIES OF THE SOILS--Continued 


| 
Moist | 


| 
clay | 
| bulk | 
| density | 
Pct | g/cc 
| 


| 
| 
| 
20-30|1.35-1.45 | 
20-32|1.30-1.45| 
20-32|1.35-1.55| 


15-20|1.20-1.30| 
10-18|1.20-1.35| 
10-18|1.30-1.50| 


10-20|1.30-1.50| 
10-20|1.20-1.50| 
0-10|1.60-1.70| 


10-20|1.30-1.60| 
10-18|1.35-1.65| 
10-18|1.45-1.65| 


25-27 |1.35-1.40| 
18-32]|1.40-1.50| 
20-30|1.50-1.70| 


21-35|1.35-1.45| 
25-35|1.35-1.45| 
25-35 |1.35-1.50]| 
22-32|1.35-1.50| 


20-30|1.30-1.45| 
20-30|1.30-1.50| 
20-27|1.35-1.60] 


27-40|1.25-1.40] 
18-35|1.20-1.40| 
18-35|1.20-1.50| 
18-35 |1.35-1.50| 
2-15|1.40-1.60| 


10-18 |1.30-1.60| 
7-18|1.40-1.60| 


| 
10-20|1.30-1.60| 
10-18|1.35-1.65| 
10-18|1.45-1.65| 


10-27 |1.30-1.45| 
5-20|1.30-1.60 


18-27 |1.30-1.45| 
18-30|1.35-1.50| 
18-30 |1.45-1.70| 
18-30 |1.45-1.701| 


Permea- 
bility 


In/hr 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


2.00-6.00 
2.00-6.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.20-2.00 
0.20-2.00 
0.20-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.20-0.60 
0.20-2.00 
0.20-2.00 
0.20-2.00 


|Available| Shrink- 

| water | swell 

[capacity |potential 
In/in | 


| 

| 

| 
|0.17-0.22|Moderate 
[0.15-0.19|Moderate 
|0.15-0.19|Moderate 
| | 

| 
[0.16-0.18|Low------ 
| 
| 
| 


0 
0.16-0.20|Low------ 
0.14-0.19|Low------ 


|0.19-0.21|Moderate 
|0.17-0.19|Moderate 
|0.17-0.19|Moderate 


|0.18-0.22|Moderate 
[0.18-0.22|Moderate 
|0.15-0.19|Moderate 
[0.15-0.19|Low------ 


[0.17-0.24|Moderate 
[0.15-0.19|Moderate 
[0.17-0.19|Low------ 


[0.17-0.19|Moderate 
|0.17-0.22|Moderate 
[0.15-0.19|Moderate 
[0.15-0.22|Moderate 


2.00-20.00|0.08-0.10|Low------ 


0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-6.00 


0.00-20.0 


0.60-2.00 
0.60-2.00 
0.60-2.00 
0.60-2.00 


[0.20-0.22|Low------ 
[0.14-0.22|Low------ 


[0.20-0.22|Low------ 
[0.12-0.19|Low------ 
|0.11-0.19|Low------ 


[0.20-0.22|Low------ 
|0.12-0.22|Low------ 


| 
οἱ --- |--------- 
| 
| 
[0.20-0.24|Low------ 
[0.17-0.24|Low------ 


[0.15-0.19|Low------ 
[0.14-0.19|Low------ 


[Erosion factors [Wind 


| organic | 
| matter | 
| 


| Pct 
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Map symbol 
and soil name 


1296: 
Swenoda--------- 


1938: 


PHYSICAL PROPERTIES OF THE SOILS--Continued 


Clay Moist 
bulk 
ct g/cc 


a 
о 
B 
m ο 
н. 
«a 
< 


10-20|1.25-1.35| 
10-18|1.30-1.45| 
20-35|1.35-1.65| 


18-27 |1.40-1.50| 
18-27|1.50-1.60| 


18-27 |1.30-1.45| 
18-27 |1.35-1.50| 
18-30|1.45-1.70| 


18-27 |1.40-1.50| 
18-27 |1.50-1.60| 


18-27 |1.40-1.50| 
18-27 |1.50-1.60| 
18-27 |1.50-1.60| 


18-27 |1.40-1.50| 
18-27 |1.50-1.60| 


30-40 |1.00-1.10| 
35-45|1.10-1.25| 
27-45|1.20-1.30| 


28-33|1.25-1.30| 
30-35|1.25-1.30| 
22-32|1.30-1.45| 


20-27|1.30-1.45| 
20-35|1.30-1.45| 
22-35|1.40-1.50| 
22-35 |1.50-1.70| 


10-18|1.40-1.60| 
10-18|1.40-1.60| 


Permea- 
bility 


In/hr 


2.00-6.00 
2.00-6.00 
0.20-2.00 


0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 


0.20-2.00 
0.06-0.60 
0.06-0.60 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.20-0.60 
0.20-0.60 
0.20-0.60 
0.20-0.60 


2.00-6.00 
2.00-6.00 


Soil Survey of 


|Erosion factors|Wind 
[|Available| Shrink- | Organic | 


| water | swell | matter| 
|сарасі+у |potential| | 
| In/in | | Pet | 
| | | | 
| | | 
[0.11-0.17 | Low------ |2.0-7.0] 
[0.11-0.17|Low------ |1.0-3.0| 
|0.17-0.20|Moderate |0.0-1.0] 
| | | 
| | | 
|0.17-0.22|Low------ |[1.0-3.0| 
|0.14-0.19|Low------ [0.5-1.0| 
| | | 
|0.24-0.28 |Low------ |4.0-6.0| 
[0.17-0.22|Low------ | — | 
[0.14-0.19|Low------ | --- | 
| | | | 
| | | 
|0.17-0.22|Low------ [1.0-3.0| 
[0.14-0.19|Low------ [0.5-1.0| 
| | | 
[0.18-0.24|Low------ [2.0-5.0| 
[0.15-0.19|Low------ [0.5-1.0| 
[0.14-0.19|Low------ [0.0-0.5 | 
| | | | 
| | | 
[0.17-0.22|Low------ |1.0-3.0| 
|0.14-0.19|Low------ |0.5-1.0| 
| | | | 
| | | 
[0.18-0.22|Moderate |4.0-8.0| 
]0.13-0.19|Moderate |3.0-6.0| 
]0.09-0.22|Moderate |0.0-1.0| 
| | | 
[0.21-0.23|Moderate |5.0-7.0] 
[0.21-0.23|Moderate |3.0-5.0| 
[0.18-0.20|Moderate |1.0-3.0| 
| | | | 
| | | 
[0.19-0.21|Low------ |5.0-8.0| 
[0.19-0.21|Low------ | --- | 
[0.15-0.19|Moderate | --- | 
[0.14-0.19|Moderate | --- | 
| | | 
[0.13-0.18 | Low------ [4.0-7.0| 
[0.12-0.17|Low------ | --- | 

| 
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CHEMICAL PROPERTIES OF THE SOILS 


| | | | 
Map symbol | Depth | clay | Cation- | Soil | Calcium [|Salinity 
and soil name | | |ехсһапде |reaction |carbonate| 
| | |capacity | | | 
| In | Pct |meq/100g | рн | Pet  [|mmhos/cm 
| | | | | | 
3152: | | | | | 
Storden--------- | 0-5 | 18-27|11.0-18.0| 7.4-8.4 | 5-25 | --- 
| 5-60 | 18-30| 9.0-17.0| 7.4-8.4 | 5-25 | --- 
| | | | | | 
34: | | | | | 
Parnell--------- | 0-18 | 27-40| --- | 6.1-7.8 | --- | —- 
| 18-38 | 35-60| --- | 6.1-7.8 | --- | --- 
| 38-60 | 35-45] --- | 6.6-8.4 | --- | --- 
| | | | | | 
47: | | | | | 
Colvin---------- | 0-10 | 27-34|25.0-40.0| 6.6-8.4 | 0-10 | --- 
| 10-25 | 18-34|15.0-25.0| 7.4-8.4 | 10-45 | --- 
| 25-60 | 18-34|10.0-20.0| 7.4-8.4 | 5-20 | --- 
| | | | | 
51: | | | | 
La Prairie------ | 0-9 | 18-27|20.0-35.0| 6.6-8.4 | 0-3 | --- 
| 9-38 | 18-35|20.0-35.0| 6.6-8.4 | 0-10 | --- 
| 38-50 | 18-35|20.0-25.0ἱ 6.6-8.4 | 10-30 | --- 
| 50-60 | 18-30|20.0-25.0| 6.6-8.4 | 10-30 | --- 
| | | | | 
60: | | | | 
Glyndon--------- | 0-10 | 15-27[12.0-28.0| 7.4-9.0 | 15-25 | 0-4 
| 10-18 | 10-18| 6.0-14.0| 7.4-9.0 | 20-40 | 0-4 
| 18-60 | 5-18| 2.0-10.0| 7.4-9.0 | 15-35 | 0-4 
| | | | | | 
67: | | | | 
Веагаеп--------- | 0-11 | 27-39|16.0-33.0| 7.4-8.4 | 1-10 | 0-4 
| 11-46 | 18-34|10.0-20.0| 7.4-8.4 | 15-35 | 0-4 
| 46-60 | 18-34|10.0-20.0| 7.4-8.4 | 10-25 | 0-8 
| | | | | 
70: | | | | | | 
Svea------------ | 0-10 | 18-26| --- | 6.1-7.8 | --- | --- 
| 10-26 | 18-28| --- | 6.6-7.8 | --- | --- 
| 26-60 | 18-28| --- | 7.4-8.4 | --- | --- 
| | | | | | 
85: | | | | | 
Calco----------- | 0-10 | 28-33|36.0-41.0| 7.4-8.4 | 5-30 | --- 
| 10-55 | 30-35|36.0-41.0| 7.4-8.4 | 5-30 | --- 
| 55-60 | 22-32|36.0-41.0| 7.4-8.4 | 5-30 | --- 
| | | | | 
108: | | | | | 
McIntosh-------- | 0-9 | 18-27|19.0-36.0| 7.4-8.4 | 5-30 | --- 
| 9-30 | 18-35|i15.0-38.0| 7.4-8.4 | 20-35 | --- 
| 30-60 | 18-35| 9.0-27.0| 7.4-8.4 | 5-30 | --- 
| | | | | | 
113: | | | | 
Webster--------- | 0-17 | 27-35|35.0-41.0| 6.6-7.3 | --- | --- 
| 17-50 | 25-35|35.0-41.0| 6.6-7.8 | 5-10 | --- 
| 50-60 | 18-29|30.0-35.0| 7.4-8.4 | 5-30 | --- 
| | | | | | 
114: | | | | | | 
Glencoe--------- | 0-12 | 27-35] --- | 6.1-7.8 | --- | --- 
| 12-40 | 25-35| --- | 6.1-7.8 | --- | --- 
| 40-55 | 25-35| --- | 6.6-7.8 | --- | --- 
| 55-60 | 22-32] --- | 7.4-7.8 | --- | --- 
| | | | | | 
127А: | | | | | 
Sverdrup-------- | 0-9 | 10-18| 8.0-20.0| 6.1-7.3 | --- | --- 
9-43 | 6-18| 4.0-17.0| 6.1-7.8 | 0-15 | --- 
| 0-10| 0.0-6.0 | 7.4-8.4 | 5-30 | --- 
| | | 
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CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | | 
Map symbol | Depth | Clay | Cation- | Soil | Calcium |Salinity 
and soil name | | |exchange [|reaction |carbonate| 
| | | capacity | | | 
| In | Pet |meq/100g | рн | Pct  [|mmhos/cm 
| | | | | | 
127B: | | | | | | 
Sverdrup-------- | 0-12 | 10-18| 8.0-20.0| 6.1-7.3 | --- | --- 
| 12-21 | 6-18| 4.0-17.0| 6.1-7.8 | 0-15 | --- 
| 21-60 | 0-10| 0.0-6.0 | 7.4-8.4 | 5-30 | --- 
| | | | | | 
127C: | | | | | | 
Sverdrup-------- | 0-10 | 10-18| 8.0-20.0| 6.1-7.3 | --- | --- 
| 10-15 | 6-18| 4.0-17.0| 6.1-7.8 | 0-15 | --- 
| 15-60 | 0-10| 0.0-6.0 | 7.4-8.4 | 5-30 | --- 
| | | | | | 
137: | | | | | 
Dovray---------- | 0-10 | 40-60|30.0-50.0| 6.1-7.8 | --- | --- 
| 10-25 | 40-60|20.0-30.0| 6.1-7.8 | --- | --- 
| 25-47 | 40-60|20.0-30.0| 6.6-7.8 | --- | --- 
| 47-60 | 25-60|20.0-30.0| 6.6-8.4 | --- | --- 
| | | | 
141А: | | | | 
Egeland--------- | 0-9 | 10-18]15.0-20.0| 5.6-7.3 | --- | 0-2 
| 9-50 | 10-18|15.0-20.0| 6.1-7.8 | --- | o-2 
| 50-60 | 5-10] 5.0-15.0| 6.6-8.4 | 10-20 | 0-2 
| | | | | 
141В: | [ | | 
Egeland--------- | 0-13 | 10-18|15.0-20.0| 5.6-7.3 | --- | o-2 
| 13-45 | 10-18[15.0-20.0| 6.1-7.8 | --- | o-2 
| 45-60 | 5-10| 5.0-15.0| 6.6-8.4 | 10-20 | 0-2 
| | | | | | 
141С: | | | | 
Еде1апа--------- | 0-11 | 15-25|15.0-25.0| 5.6-7.3 | --- | 0-2 
| 11-25 | 10-18|15.0-20.0| 6.1-7.8 | --- | 0-2 
| 25-60 | 5-10] 5.0-15.0| 6.6-8.4 | 10-20 | 0-2 
| | | | | | 
168B: | | | | | | 
Forman---------- | o-9 | 27-30| --- | 6.6-7.8 | --- | 0-2 
| 9-25 | 30-35| --- | 6.6-7.8 | --- | 0-2 
| 25-60 | 18-35| --- | 7.4-8.4 | --- | 0-4 
| | | | | | 
184: | | | | | 
Hamerly--------- | 0-9 | 18-27]15.0-30.0| 6.6-8.4 | 0-15 | --- 
| 9-29 | 18-30| 8.0-20.0| 7.4-8.4 | 15-30 | --- 
| 29-60 | 18-30| 7.0-19.0! 7.4-8.4 | 10-25 | --- 
| | | | | | 
210: | | | | 
Fulda----------- | 0-13 | 40-50|30.0-40.0| 6.6-7.3 | --- | --- 
| 13-28 | 35-60|20.0-25.0| 7.4-8.4 | 1-10 | --- 
| 28-60 | 35-60|20.0-25.0| 7.4-8.4 | 5-20 | --- 
| | | | | | 
212А: | | | | 
Sinai----------- | 0-10 | 27-40|25.0-35.0| 6.1-7.3 | 0-5 | 0-2 
| 10-17 | 35-60[30.0-40.0| 6.6-7.8 | 0-5 | o-2 
| 17-34 | 35-60|30.0-40.0| 7.4-8.4 | 5-15 | 0-2 
| 34-60 | 30-50|25.0-40.0| 7.4-8.4 | 5-15 | 0-2 
| | | | | | 
2128: | | | | 
Sinai----------- | 0-10 | 40-60|30.0-40.0| 6.1-7.3 | 0-8 | o-2 
| 10-19 | 45-60|30.0-40.0| 6.6-7.8 | 5-10 | 0-2 
| 19-45 | 45-60|30.0-40.0| 7.4-8.4 | 5-15 | 0-2 
| 45-60 | 30-50|25.0-40.0| 7.4-8.4 | 5-15 | 0-2 
| | | | | | 
219: | | | | 
Rolfe----------- | 0-22 | 22-27|20.0-25.0| 5.1-7.3 | --- | --- 
| 22-34 | 38-45|20.0-30.0| 6.1-7.3 | --- | --- 
| 34-60 | 24-35|20.0-25.0| 6.1-8.4 | 0-25 | --- 
| | | | 
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Lac qui Parle County, Minnesota—Part II 


CHEMICAL PROPERTIES OF THE 


Map symbol 


and soi 


450: 
Rauville 


494B: 
Darnen-- 


497: 
Hantho-- 


509: 
Vallers- 


706: 
Bigstone 


724: 
Bigstone 


l name 


Depth 


Clay | Cation- 
| exchange 
| capacity 


Pct |meq/100g 


| 
27-32|19.0-35.0| 
22-32|10.0-21.0| 
22-32| 9.0-20.0| 

| 

| 
21-35] --- 
20-35]  --- 


18-22]  --- 
18-30]  --- 
18-30|  --- 


10-27|14.0-34.0| 
10-18|10.0-22.0| 
10-18| 6.0-16.0| 
| 
| 
28-35|15.0-28.0]| 
18-35 |10.0-18.0| 
18-35| 8.0-16.0| 
| 
| 
18-27 |17.0-26.0| 
18-27|11.0-18.0| 


18-27 |15.0-32.0| 
18-27| 8.0-20.0| 
18-27| 8.0-20.0| 
18-30| 7.0-18.0| 


28-33|36.0-41.0| 
30-35|36.0-41.0| 
22-32|36.0-41.0]| 

| 

| 
27-40]  --- 
35-60|  --- 
22-40|  --- 


10-18 |15.0-25.0| 
10-18 |10.0-20.0| 
5-18|10.0-20.0| 


28-35|26.0-48.0| 
20-35|14.0-26.0| 
20-32|12.0-18.0| 


28-35 |26.0-48.0| 
20-35 |14.0-26.0| 
20-32 |12.0-18.0| 


Soil 


SOILS--Continued 


Calcium [|Salinity 


carbonate | 


Pct |mmhos/cm 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
--- | --- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Мар 
апа 5 


741B: 
Poinse 


769A: 


769B: 
Mehuri 


717C2: 


CHEMICAL PROPERTIES OF THE 


symbol 


oil name 


tt-------- 


n--------- 


Sisseton-------- 


Heimda 


902B: 


1--------- 


Depth 


Pct |meq/100g 


Clay | Cation- 
| exchange 
| capacity 


| 
| 
27-30|19.0-29.0| 6.1-7.3 | --- 
20-32|14.0-24.0| 6.1-7.8 | 0-3 
20-32|12.0-22.0| 7.4-8.4 | 10-30 
| 
18-27|13.0-18.0| 6.6-8.4 | 0-25 
18-27|10.0-15.0| 7.4-8.4 | 12-30 
| | | 
| | | 
18-26| --- | 6.6-7.3 | --- 
18-35 | --- | 6.6-7.8 | --- 
18-35 | --- | 7.9-8.4 | --- 
| | | 
| | 
27-35|25.0-30.0| 6.1-7.3 | --- 
35-60|25.0-30.0| 6.1-7.8 | 0-10 
20-35|20.0-25.0| 7.4-8.4 | 10-25 
20-30|15.0-25.0| 7.4-8.4 | 5-20 
| | | 
27-35|25.0-30.0| 6.1-7.3 | --- 
35-60|25.0-30.0| 6.1-7.8 | 0-10 
20-35|20.0-25.0| 7.4-8.4 | 10-25 
20-30|15.0-25.0| 7.4-8.4 | 5-20 
| | | 
| | 
18-26| --- | 6.1-7.8 --- 
18-28| --- | 6.6-7.8 | --- 
18-28| --- | 7.4-8.4 | --- 
ΜΗΝ 
15-20|25.0-35.0| 7.4-8.4 | 0-5 
10-18|20.0-30.0| 7.4-8.4 | 15-35 
10-18|20.0-30.0| 7.4-8.4 | 7-30 
| 
10-20|10.0-24.0| 6.1-7.3 | --- 
10-18| 5.0-12.0| 6.1-7.8 | 0-10 
10-18| 5.0-12.0| 7.4-8.4 | 20-30 
7-18| 4.0-10.0| 7.4-8.4 | 15-25 
| | | 
| | 
18-27|17.0-26.0| 6.6-8.4 | 0-10 
18-27|11.0-18.0| 7.4-8.4 | 5-20 
| | 
5-18| 7.0-17.0| 5.6-7.8 | 0-5 
2-10] 3.0-13.0| 5.6-7.8 | 0-5 
0-10| 0.0-9.0 | 6.1-7.8 | 1-5 
0-5 | 0.0-7.0 | 6.1-7.8 | 1-5 
| | | 
| | | 
18-27 | --- | 6.1-7.3 | --- 
18-27 | --- | 6.1-7.3 | --- 
18-30 | --- | 6.6-8.4 | --- 
| | 
18-27|13.0-18.0| 6.6-8.4 | 0-25 
18-27|10.0-15.0| 7.4-8.4 | 12-30 
| | | 
18-27|11.0-26.0| 6.1-7.8 | --- 
18-27| 8.0-18.0| 6.1-7.8 | 0-5 
18-27| 7.0-17.0| 7.4-8.4 | 10-30 
| 


SOILS--Continued 


| 
Soil | Calcium |Salinity 
reaction |carbonate| 
| | 
-..------ 
pH Pct |mmhos/cm 
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CHEMICAL PROPERTIES OF THE SOILS--Continued 


| 
Clay | Cation- 


| | | | 
Map symbol | Depth | | Soil | Calcium [Salinity 
and soil name | | Jexchange |reaction |carbonate| 
| | | capacity | | | 
| In | Pet |meq/100g | pH | Pct |mmhos/em 
| | | | | | 
902B: | | | | | 
Buse------------ | 0-8 | 18-27|13.0-18.0| 6.6-8.4 | 0-25 | --- 
| 8-60 | 18-27|10.0-15.0| 7.4-8.4 | 12-30 | --- 
| | | | | 
915C2: | | | | | 
Buse------------ | 0-7 | 18-27| --- | 6.6-8.4 | 0-25 | --- 
| 7-60 | 18-35| --- | 7.4-8.4 | 12-30 | --- 
| | | | | 
Forman---------- | o-9 | 27-30| --- | 6.6-7.8 | --- | o-2 
| 9-15 | 30-35| --- | 6.6-7.8 | --- | 0-2 
| 15-60 | 18-35| --- | 7.4-8.4 | --- | 0-4 
| | | | | | 
942С2: | | | | | 
Langhei--------- | 0-5 | 18-27|10.0-30.0| 6.6-8.4 | 0-30 | --- 
| 5-23 | 18-32|10.0-25.0| 7.9-8.4 | 20-35 | --- 
| 23-60 | 18-32|10.0-25.0| 7.4-8.4 | 15-30 | --- 
| | | | | 
Barnes---------- | 0-9 | 18-27|11.0-26.0| 6.1-7.8 | --- | 0-2 
| 9-32 | 18-27| 8.0-18.0| 6.1-7.8 | 0-5 | 0-2 
| 32-60 | 18-27| 7.0-17.0| 7.4-8.4 | 10-30 | 0-4 
| | | | 
954B: | | | | 
Уев------------- | 0-9 | 20-30|14.0-27.0| 6.1-7.8 | 4-12 | --- 
| 9-21 | 20-32|10.0-20.0| 6.6-7.8 | 8-19 | --- 
| 21-60 | 20-32|10.0-18.0| 7.4-8.4 | 5-30 | --- 
| | | | 
Swanlake-------- | 0-8 | 18-27|13.0-22.0| 7.4-8.4 | 0-10 | --- 
| 8-60 | 18-30| 9.0-19.0| 7.4-8.4 | 10-25 | --- 
| | | | | | 
954C2: | | | | 
Storden--------- | 0-5 | 18-27|11.0-18.0| 7.4-8.4 | 5-25 | --- 
| 5-60 | 18-30| 9.0-17.0| 7.4-8.4 | 5-25 | --- 
| | | | 
Ves------------- | 0-8 | 20-30|14.0-27.0| 6.1-7.8 | 4-12 | --- 
| 8-22 | 20-32|10.0-20.0| 6.6-7.8 | 8-19 | --- 
| 22-60 | 20-32|10.0-18.0| 7.4-8.4 | 5-30 | --- 
| | | | 
9698: | | | | 
Zell------------ | 0-9 | 10-18|15.0-25.0| 6.6-8.4 | 0-5 | o-2 
| 9-21 | 10-18|10.0-20.0| 7.4-8.4 | 10-20 | 0-2 
| 21-60 | 5-18|10.0-20.0| 7.4-8.4 | 10-15 | 0-2 
| | | | 
Rothsay--------- | 0-9 | 10-18|10.0-20.0| 6.6-7.3 | 0-5 | --- 
| 9-23 | 10-18| 6.0-12.0| 6.6-7.8 | 0-10 | --- 
| 23-60 | 5-18| 5.0-10.0| 7.4-8.4 | 5-20 | --- 
| | | | | | 
1013. | | | | | | 
Pits | | | | | | 
| | | | | | 
1030: | | | | | | 
Udorthents. | | | | | | 
| | | | | | 
Pits. | | | | | | 
| | | | | | 
1051: | | | | | | 
Glencoe--------- | 0-45 | 27-35| --- | 6.1-7.8 | --- | --- 
| 45-57 | 25-35] --- | 6.6-7.8 | --- | --- 
| 57-60 | 22-32] --- | 7.4-7.8 | --- | --- 
| | | | | 
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CHEMICAL PROPERTIES OF ΤΗΕ SOILS--Continued 


Map symbol 
and soil name 


1106C: 
Storden--------- 


Hawick---------- 


1107D: 


1233B: 
Esmond---------- 


Heimdal--------- 


1266C: 
Yellowbank------ 


Rock outcrop. 


Clay | Cation- 
| exchange 
| capacity 


Pct |meq/100g 


18-27 |11.0-18.0| 
18-30| 9.0-17.0| 


2-10| 1.0-10. 
1-10| 1.0-5.0 
1-5 | 1.0-5.0 


20-30|14.0-27.0| 
20-32|10.0-20.0| 
20-32|10.0-18.0| 


15-20|25.0-35.0| 
10-18|20.0-30.0| 
10-18 |20.0-30.0| 


10-20 [15.0-20.0| 
10-20 |15.0-20.0| 
0-10 |15.0-20.0| 


10-20 |10.0-24.0| 
10-18| 5.0-12.0| 
10-18] 5.0-12.0| 


25-27 |36.0-41.0| 
18-32 |25.0-30.0| 
20-30 |20.0-25.0| 


21-35] --- 
25-35] --- 
25-35|  --- 
22-32] --- 


20-30|16.0-27.0| 
20-30|10.0-19.0| 
20-27 |10.0-18.0| 


27-40|19.0-40.0| 
18-35| 8.0-29.0| 
18-35| 5.0-23.0| 
18-35| 5.0-23.0| 
2-15| 1.0-10.0| 


10-18|  --- 
7-18]  --- 


10-20|10.0-24.0| 
10-18| 5.0-12.0| 
10-18| 5.0-12.0| 


Soil 


Calcium |Salinity 


carbonate | 


| mmhos / cm 


Pct 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey of 


Lac qui Parle County, Minnesota— Part Il 


Map 
and s 


1295B: 
Doland 


1296: 
Swenod 


1938: 


CHEMICAL PROPERTIES OF THE 


symbol 


oil name 


Depth 


| 
| 
|ехсһапде | 
|capacity | 
| | | 
Pct |meq/100g | pH | Pct 
| | | 
| | 
18-27|17.0-26.0| 6.1-7.3 | --- 
18-30| 9.0-15.0| 6.1-7.3 | --- 
18-30| 9.0-15.0| 7.4-8.4 | 10-20 
18-30| 9.0-15.0| 7.4-8.4 | 8-12 
| | | 
10-20|10.0-23.0| 6.1-7.3 | --- 
10-18| 8.0-14.0| 6.6-7.8 | 0-3 
20-35|11.0-19.0| 7.4-8.4 | 10-30 
| | | 
18-27|13.0-18.0| 6.6-8.4 | 0-25 
18-27|10.0-15.0| 7.4-8.4 | 12-30 
| | 
18-27 | --- | 6.1-7.3 | --- 
18-27 | --- | 6.1-7.3 | --- 
18-30| --- | 6.6-8.4 | --- 
| | | 
| | 
18-27|13.0-18.0| 6.6-8.4 | 0-25 
18-27|10.0-15.0| 7.4-8.4 | 12-30 
| 
18-27|11.0-26.0| 6.1-7.8 | --- 
18-27| 8.0-18.0| 6.1-7.8 | 0-5 
18-27| 7.0-17.0| 7.4-8.4 | 10-30 
MEN 
18-27|13.0-18.0| 6.6-8.4 | 0-25 
18-27|10.0-15.0| 7.4-8.4 | 12-30 
| | | 
30-40|26.0-48.0| 7.4-8.4 | 5-15 
35-45|27.0-48.0| 7.4-8.4 | 5-15 
27-45|16.0-38.0| 7.4-8.4 | 5-15 
| 
28-33|36.0-41.0| 7.4-8.4 | 5-30 
30-35|36.0-41.0| 7.4-8.4 | 5-30 
22-32|36.0-41.0| 7.4-8.4 | 5-30 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
Clay | Cation- 


| 
| 
20-27 | 
20-35 | 
22-35 | 
22-35 | 


10-18|15.0-20.0| 6.1-7.3 
10-18| 5.0-20.0| 6.6-7.8 


SOILS--Continued 


Soil 


| 

| Calcium |Salinity 
reaction |carbonate| 

| 

| 
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WATER FEATURES 


High water table 


Flooding 
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Part Il 


Lac qui Parle County, Minnesota 


WATER FEATURES--Continued 
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WATER FEATURES--Continued 


| | Flooding 
Map symbol | Bydro- | | | 
and soil name | logic| Frequency | Duration | 
[group | | | 
| | | | 
| | | | 
446: | | | | 
Normania-------- | B | None | --- 
| | | | 
450: | | | | 
Rauville-------- | p | Frequent |Brief 
| | | | 
494B: | | | | 
Darnen---------- | B | None | --- 
| | | | 
497: | | | | 
Hantho---------- | B | None | --- 
| | | | 
509: | | | | 
Vallers--------- | ο | None | --- 
| | | | 
574: ] | | | 
Du Page--------- | B [Occasional |Brief 
| | | | 
597: | | | | 
Тага------------ | B | None | --- | 
| | | | 
610: | | | | 
Calco----------- | B/D [Frequent [Brief 
| | | | 
680: | | | | 
Parnell--------- | с/р |None | --- | 
| | | | 
694С2: | | | | 
Zell------------ | B | None | --- | 
| | | | 
706: | | | | 
Bigstone-------- | B/D |None | --- 
| | | | 
724: | | | | 
Bigstone-------- | B/D [None | --- 
| | | | 
741В: | | | | 
Poinsett-------- | B | None | --- 
| | | | 
Buse------------ | B [None | --- | 
| | | | 
748B: | | | | 
Hamlet---------- | B | None | --- 
| | | | 
769A, 769B: | | | | 
Mehurin--------- | с | None | --- 
| | | | 
774: | | | | 
Svea------------ | B | None | --- | 
| | | | 
711C2: | | | | 
Sisseton-------- | B | None | --- 
| | | | 
Heimdal--------- | B | None | --- 
| | | | 
883: | | | | 
Du Page--------- | 8 [Occasional |Brief 
| | | | 
Zumbro---------- | A |Occasional |Brief 
| | | 


Months 


Apr-Jun 


Feb-Nov 


Water 
table 
depth 


+1.0-0.0 


2.5-6.0 


3.0-5.0 


1.0-2.5 


4.0-6.0 


3.0-5.0 


0.0-1.0 


1.0-3.0 


3.0-5.0 


2.0-4.0 


4.0-6.0 


| Kind of 


|water table 


Apparent 
Apparent 
Apparent 
Apparent 
Apparent 


Apparent 


Apparent 


Apparent 


Apparent 


Apparent 


Apparent 


Apparent 


Apparent 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| -—- 
| 
| 
| 
| 
| 
| 
| 
[ар 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
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| 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey of 


High water table 


Months 


Mar-Jun 


Jan-Dec 


Nov-Jun 


Mar-Jun 


Apr-Jun 


Feb-Jun 


Mar-Jun 


Nov-Jul 


Nov-Jun 


Jan-Dec 


Mar-Jul 


Apr-Jun 


Apr-Jun 


Apr-Jun 


Feb-Jun 
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Part II 


Lac qui Parle County, Minnesota 


WATER FEATURES--Continued 


High water table 


Flooding 
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Map symbol |Hydro- | 
and soil name | logic| Frequency 
[group | 
| | 
| | 
1108: | | 
Harps----------- | Β/0 |None 
| 
Glencoe--------- | B/D |None 
| | 
Seaforth-------- | B [None 
| | 
1222: | | 
Parle----------- | с/р |None 
| | 
12338: | | 
Esmond---------- | B [None 
| | 
Heimdal--------- | B [None 
| | 
1266C: | | 
Yellowbank------ | D | None 
| | 
Rock outcrop---- | |None 
| | 
1295B: | | 
Doland---------- | B | None 
| | 
1296: | | 
Swenoda--------- | B |None 
| | 
1309C: | | 
Buse------------ | в [None 
| | 
Doland---------- | B [None 
| | 
1865ς: | | 
Buse------------ | B [None 
| | 
Barnes---------- | B | None 
| | 
1865F: | | 
Buse------------ | B | None 
| | 
1870: | | 
Bürrs-eeee--222- [ο | Occasional 
| 
Calco----------- | B/D | Occasional 
| | 
1938: | | 
Lakepark-------- | Bp |None 
| | 
1994: | | 
Embden---------- | B [None 
| 


WATER FEATURES--Continued 


Flooding 


Duration 


Brief 


Months 


Mar-Jun 


Feb-Nov 


Water 
table 
pt 


3.0-6.0 


0.5-1.5 


4.0-6.0 


2.5-4.0 


1.0-3.0 


0.0-1.0 
1.0-3.0 


4.0-6.0 
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| 
| 


| Kind of 


[water table 


Apparent 
Apparent 


Apparent 


Apparent 


Apparent 


Apparent 


Apparent 
Apparent 


Apparent 


| 
| 
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Soil Survey of 


High water table 


Months 


Nov-Jun 
Oct-Jul 


Mar-Jun 


Mar-Jul 


Mar-Jun 


Nov-Jul 


Nov-Jun 


Apr-Jun 


Lac qui Parle County, Minnesota—Part II 


Map symbol 
and soil name 


31D2: 
Storden--------- 


34: 
Parnell--------- 


47: 
Colvin---------- 


La Prairie------ 


108: 
McIntosh-------- 


113: 
Webster--------- 


127A: 
Sverdrup-------- 


127B: 
Sverdrup-------- 


127€: 
Sverdrup-------- 


137: 
Dovray---------- 


141A: 
Egeland--------- 


141B: 
Egeland--------- 


141C: 
Egeland--------- 


SOIL FEATURES 


Bedrock 


Depth |Hardness| 
| 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


| | 
| Potential | 
[frost action| Uncoated | 
| steel | 
J | 
| | | 
| | | 
| | 
|Moderate----|Low--------- | Low. 
| | | 
| | 
| High-------- | High-------- | Low. 
| 
| 
| High-------- | High-------- | Low. 


High-------- | High-------- | Low. 
| 
| | 
| High-------- | High-------- | Low. 
| | 
| | 
|Moderate----|High-------- | Low. 
| | | 
| | 
|High-------- | tigh-------- | Low. 
| 
| 
| High-------- | High-------- |Low. 
| 
| 
| High-------- | High-------- |Low. 
| 
| 
| High-------- |High-------- | Low. 
| | 
| | 
| Low--------- | Low--------- | Low. 
| | | 
| | | 
|Low--------- |Low--------- | Low. 
| | 
| | | 
| Low--------- | Low--------- | Low. 
| | | 
| | | 
|Moderate---- |High-------- | Low. 
| | | 
| | | 
|Low--------- |Moderate---- | Low. 
| | | 
| | 
| Low---~------ |Moderate----|Low. 
| 
| 
|Low--------- [Moderate---- | Low. 
| | 
| | 
[Moderate----|High-------- | оъ. 
| | 
| 
| High-------- | High-------- | Low. 
| 
| 
| 
| 
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158 


Map symbol 
and soil name 


236: 
Vallers--------- 


246: 
Marysland------- 


284B: 
Poinsett-------- 


288F: 
Esmond---------- 


290B: 
Rothsay--------- 


314: 


339: 


341B: 
Arvilla--------- 


341C: 
Arvilla--------- 


347: 
Malachy--------- 


375: 
Forada---------- 


396D2: 
Sisseton-------- 


SOIL FEATURES--Continued 


Bedrock | | Risk of corrosion 
| Potential | 
|frost action| Uncoated | 
Depth |Hardness| | steel | Concrete 
ل > إا > إا ا‎ I 

In | | | | 
| | | | 
| | | 

>60 | --- | High------~- | High-------- | Low. 
| | | 
| | | 

>0 | --- | Low--------- | High-------- |High. 
| | | 
| | | 

>60 | --- | High-------- | tigh-------- |Moderate. 
| | | 
| | | 

>60 | --- |Moderate----|Low--------- | Low. 
| | | | 
| | | | 

>80 | --- |High-------- | High-------- | Low. 
| | | 
| | | 

>60 | --- | High-------- |Bigh-------- | Low. 
| | | 
| | 

»60 | --- | High-------- |Moderate----|High. 
| | | | 
| | | | 

»60 | --- | High-------- | High-------- | Low. 
| | | 
| | | 

>60 | --- |Moderate---- | High-------- | Low. 
| | | 
| | | 

>60 | --- | High-------- | Low--------- |Low. 
| | | 
| | 

>60 | --- [Moderate----|High-------- |Moderate. 
| | | 
| | | 

>60 | --- [Moderate----|High-------- | Low. 
| | | 
| | | 

>60 | --- | High-------- | High-------- | Low. 
| | | 
| | 

>60 | --- | Low--------- |Moderate---- | Low. 
| | | | 
| | | 

>60 | --- | Low--------- |Moderate---- | Low. 
| | 
| | 

>60 | --- [Low--------- |Moderate----|Low. 
| | 
| | 

>60 | --- |Low--------- |Moderate---- | Low. 
| | | | 
| | | | 

>60 | --- | High- ------- | High-------- | Low. 
| | | 
| | | 

>60 | --- | High-------- | Low----~----- | Low. 
| | | 
| | | 

>60 | --- |High-------- |Bigh-------- | Low. 
| | | 
| | | 

>60 | --- |Moderate---- |Bigh-------- | Low. 
| | | 


Soil Survey of 


Lac qui Parle County, Minnesota—Part II 


Map symbol 
and soil name 


423: 


450: 
Rauville-------- 


494B: 
Darnen---------- 


497: 
Hantho---------- 


680: 


706: 
Bigstone-------- 


724: 
Bigstone-------- 


741B: 
Poinsett-------- 


SOIL FEATURES--Continued 


Bedrock 


Depth |Hardness 


260 
>60 
>60 
>60 
>60 
>60 
>60 
>60 
>60 
>80 
>60 
>60 
>60 
>60 
>60 
>60 
>60 


>60 


>60 


>60 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| | 

| Potential | 

|frost action| Uncoated | 

| | steel | 
Ju . |... 
| | | 

| | | 

| | | 
|Low--------- |Low--------- | Low. 
| | | 

| | | 

| High-------- | High-------- |Moderate. 
| | 

| 

|Moderate----|Low--------- | Low. 
| 

| 

| High-------- | High-------- του. 
| 

| 

| High-------- | High-------- | Low. 
| 

| 

|Moderate----|Low--------- | Low. 
| | 

| | 

| High-------- | High-------- | Low. 
| 

| 

| High-------- | High-------- |Moderate. 
| | 

| | 
|Moderate----|High-------- | Low. 
| | 

| | 

| High-------- |Moderate---- | Low. 
| 

| 

| High-------- | High-------- | Low. 
| 

| 

|Moderate---- | Low--------- | Low. 
| | 

| High-------- |Moderate---- | Low. 
| | 

| | 

| High-------- | High-------- | Low. 
| 

| 

|High-------- |High-------- | Low. 
| 

| High-------- | High-------- |Moderate. 
| 

| 

| High-------- | High-------- | Low. 
| 

| 

| High-------- | High-------- | Low. 
| 

| 

| High-------- | High-------- | Low. 
| 

[Moderate----|Low--------- | Low. 
| 

| 

| 

| 


159 


160 


Map symbol 
and soil name 


769В: 


777C2: 


891B: 


902B: 


1030: 
Udorthents. 


Pits. 


Bedrock | | Risk of corrosion 
| Potential | 
| |frost action| Uncoated | 
Depth |Hardness | | steel | Concrete 
ا‎ eS mettus 

In | | | | 
| | | | 
| | | 

>60 | --- |[Moderate----|High-------- | Low. 
| | | 
| | | 

>60 | --- |Moderate---- |High-------- | Low. 
| | 
| | 

>60 | --- |Moderate---- |High-------- | Low. 
| | 
| | 

>60 | --- [Moderate---- |High-------- | Low. 
| | 

>60 | --- |Moderate----|High-------- | Low. 
| | | 
| | | 

>60 | --- |Moderate---- |Low--------- | Low. 
| | | 

>60 | --- |Low--------- | Low--------- | Low. 
| | 
| | 

>60 | --- [Moderate----|Low--------- | Low. 
| | | 

>60 | --- |Moderate---- | Low---~------ | Low. 
| | | | 
| | | 

>60 | --- |[Moderate----|Moderate----|Low. 
| | 

>60 | --- |Moderate---- Low--------- | Low. 
| | | | 
| | | 

>60 | --- [Moderate---- |Low--------- | Low. 
| | 

>60 | --- |Moderate---- |High-------- | Low. 
| | | 
| | | 

>60 | --- |Moderate---- |Low--------- | Low. 
| | 

»60 | --- |Moderate---- |Moderate----|Low. 
| | | 
| | | 

»60 | --- |Moderate---- | Low--------- | Low. 
| | 

>60 | --- |Moderate---- |Low--------- | Low. 
| | 
| | 

>60 | --- |Moderate---- |Low--------- | Low. 
| | | 

>60 | --- |Moderate----|Low--------- | Low. 
| | | | 
| | 

>60 | --- | High-------- | High-------- |Moderate. 
| | | 

>60 | --- | High-------- | Low--------- | Low. 
| | 
| | 

0-4 | Нага |None-------- --- --- 
| | 
| | 
| | 
| | 
| | 
| | 


SOIL FEATURES--Continued 


Soil Survey of 


Lac qui Parle County, Minnesota— Part ΙΙ 161 


SOIL FEATURES--Continued 


| Bedrock | | Risk of corrosion 
| | Potential | 
Map symbol | | [frost action| Uncoated | 
and soil name | Depth |Hardness| | steel | Concrete 
ا اا ا‎ | 
| m | | | | 
| | | | | 
1051: | | | | | 
Glencoe--------- | >60 | --- | igh-------- | High-------- | Low. 
| | | | | 
11066: | | | | | 
Storden--------- | 56ο | --- |Moderate---- | Low--------- | Low. 
| | | | | 
Hawick---------- | 56ο | --- |Low--------- |Low--------- | Low. 
| | | | | 
Ves------------- | >60 | --- [|Moderate---- |Low--------- | Low. 
| | | | | 
1107D: | | | | | 
Sisseton-------- | >o | --- |Moderate----|High-------- | Low. 
| | | | 
Sioux----------- | >60 | --- [Low--------- |Low--------- | Low. 
| | | | | 
Heimdal--------- | >60 | --- |Moderate---- |High-------- | Low. 
| | | | 
1108: | | | | 
Harps----------- | >60 | --- | High-------- | High-------- | Low. 
| | | | 
Glencoe--------- | >60 | --- | High-------- | High-------- | Low. 
| | | | 
Seaforth-------- | >60 | --- | Bigh-------- | Bigh-------- | Low. 
| | | | 
1222: | | | | 
Parle----------- | »60 | --- | High-------- | High-------- | Low. 
| | | | | 
12338: | | | | | 
Esmond---------- | >60 | --- |Moderate---- |High-------- | Low. 
| | | | | 
Heimdal--------- | >60 | ---  |Moderate----|BHigh-------- |Low. 
| | | | | 
1266C: | | | | | 
Yellowbank------ | 10-30 | Hard |Moderate----|Low--------- | Low. 
| | | | 
Rock outcrop----| 0-4 | Нага | --- | --- | --- 
| | | | 
1295В: | | | | | 
Doland---------- | >60 | ---  |Moderate----|Low--------- |Low. 
| | | | | 
1296: | | | | 
Swenoda--------- | 56ο | --- [Moderate----|High-------- |Moderate. 
| | | | | 
1309C: | | | | | 
Buse------------ | >60 | --- |Moderate---- |Low--------- | Low. 
| | | 
Doland---------- | >60 | ---  [Moderate----|Low--------- | Low. 
| | | | | 
1865C: | | | | | 
Buse------------ | >60 | --- |Moderate----|Low--------- | Low. 
| | | 
Barnes---------- | >o | ---  |Moderate----|Moderate----|Low. 
| | | | | 
1865F: | | | | | 
Buse------------ | 56ο | --- |Moderate----|Low--------- | Low. 
| | | 
1870: | | | 
Burr------------ | >60 | --- | High-------- | High-------- | Low. 
| | | 
Са1со----------- | >60 | --- | High-------- | High-------- | Low. 
| | 
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SOIL FEATURES--Continued 


| Bedrock | | Risk of corrosion 
| | Potential | 
Μαρ symbol | | |frost action| Uncoated | 
and soil name | Depth |Hardness| | steel | Concrete 
E IE | | 
| In | | | | 
| | | | | 
1938: | | | | 
Lakepark-------- | >o | --- |High-------- | High-------- | Low. 
| | | 
1994: | | | | 
Embden---------- | »60 | --- |Moderate----|High-------- | Low. 
| | 
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Ablation till. Loose, permeable till deposited during the 
final downwasting of glacial ice. Lenses of crudely 
sorted sand and gravel are common. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Aquic conditions. Current soil wetness characterized 
by saturation, reduction, and redoximorphic 
features. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Argillic horizon. A subsoil horizon characterized by an 
accumulation of illuvial clay. 

Aspect. The direction in which a slope faces. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


Very їоу/................................ 01ο 3 
LOW occ menn 3to6 
Moderate ............................... 6 to 9 
High.............................. more than 9 


Back slope. The geomorphic component that forms the 
steepest inclined surface and principal element of 
many hill slopes. Back slopes in profile are 
commonly steep and linear and descend to a foot 
slope. In terms of gradational process, back slopes 


are erosional forms produced mainly by mass 
wasting and running water. 

Basal till. Compact till deposited beneath the ice. 
Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, and К), 

expressed as a percentage of the total cation- 
exchange capacity. 

Bedding planes. Fine strata, less than 5 millimeters 
thick, in unconsolidated alluvial, eolian, lacustrine, 
or marine sediment. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Bedrock-controlled topography. A landscape where 
the configuration and relief of the landforms are 
determined or strongly influenced by the 
underlying bedrock. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bisequum. Two sequences of soil horizons, each of 
which consists of an illuvial horizon and the 
overlying eluvial horizons. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Brush management. Use of mechanical, chemical, or 
biological methods to make conditions favorable 
for reseeding or to reduce or eliminate competition 
from woody vegetation and thus allow understory 
grasses and forbs to recover. Brush management 
increases forage production and thus reduces the 
hazard of erosion. It can improve the habitat for 
some species of wildlife. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 
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Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Catena. A sequence, or “chain,” of soils on a 
landscape that formed in similar kinds of parent 
material but have different characteristics as a 
result of differences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Channery soil. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
channer. 

Chemical treatment. Control of unwanted vegetation 
through the use of chemicals. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that loosen the subsoil 
and bring clods to the surface. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay depletions. Low-chroma zones having a low 
content of iron, manganese, and clay because of 
the chemical reduction of iron and manganese and 
the removal of iron, manganese, and clay. A type 
of redoximorphic depletion. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Climax plant community. The plant community on a 
given site that will be established if present 
environmental conditions continue to prevail and 
the site is properly managed. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that is 15 to 35 percent, 
by volume, rounded or partially rounded rock 
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fragments 3 to 10 inches (7.6 to 25 centimeters) in 
diameter. Very cobbly soil material is 35 to 60 
percent of these rock fragments, and extremely 
cobbly soil material is more than 60 percent. 

Colluvium. Soil material or rock fragments, or both, 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
establishing terraces, diversions, and other water- 
control structures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is unlike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Conservation cropping system. Growing crops in 
combination with needed cultural and management 
practices. In a good conservation cropping system, 
the soil-improving crops and practices more than 
Offset the soil-depleting crops and practices. 
Cropping systems are needed on all tilled soils. 
Soil-improving practices in a conservation cropping 
system include the use of rotations that contain 
grasses and legumes and the return of crop 
residue to the soil. Other practices include the use 
of green manure crops of grasses and legumes, 
proper tillage, adequate fertilization, and weed and 
pest control. 

Conservation tillage. Any tillage and planting system in 
which a cover of crop residue is maintained on at 
least 30 percent of the surface after planting in 
order to reduce the hazard of water erosion; in 
areas where wind erosion is the primary concern, 
a system that maintains a cover of at least 1,000 
pounds of flat residue of small grain or its 
equivalent during the critical erosion period. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are: 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
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pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 
Plastic.—Readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” 
when rolled between thumb and forefinger. 
Sticky.—Adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Coprogenous earth (sedimentary peat). Fecal material 
deposited in water by aquatic organisms. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cropping system. Growing crops according to a 
planned system of rotation and management 
practices. 

Crop residue management. Returning crop residue to 
the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cross-slope farming. Deliberately conducting farming 
operations on sloping farmland in such a way that 
tillage is across the general slope. 

Crown. The upper part of a tree or shrub, including the 
living branches and their foliage. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Delta. A body of alluvium having a surface that is nearly 
flat and fan shaped; deposited at or near the 
mouth of a river or stream where it enters a body 
of relatively quiet water, generally a sea or lake. 

Depth, soil. Generally, the thickness of the soil over 
bedrock. Very deep soils are more than 60 inches 
deep over bedrock; deep soils, 40 to 60 inches; 
moderately deep soils, 20 to 40 inches; shallow 
soils, 10 to 20 inches; and very shallow soils, less 
than 10 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 
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Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—These soils have very high 
and high hydraulic conductivity and a low water- 
holding capacity. They are not suited to crop 
production unless irrigated. 

Somewhat excessively drained.—These soils have 
high hydraulic conductivity and a low water-holding 
capacity. Without irrigation, only a narrow range of 
crops can be grown and yields are low. 

Well drained.—These soils have an intermediate or 
high water-holding capacity. They retain optimum 
amounts of moisture, but they are not wet close 
enough to the surface or long enough during the 
growing season to adversely affect yields. 
Moderately well drained.—These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or yields of most 
field crops are affected. Moderately well drained 
soils commonly have a layer with low hydraulic 
conductivity, a wet layer relatively high in the 
profile, additions of water by seepage, or some 
combination of these. 

Somewhat poorly drained.—These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or crop growth is 
markedly restricted under natural conditions. 
Somewhat poorly drained soils commonly have a 
layer with low hydraulic conductivity, a wet layer 
high in the profile, additions of water through 
seepage, or a combination of these. 

Poorly drained.—These soils commonly are so wet 
at or near the surface during a considerable part 
of the year that field crops cannot be grown under 
natural conditions. Poor drainage is caused by a 
saturated zone, a layer with low hydraulic 
conductivity, seepage, or a combination of these. 
Very poorly drained.—These soils are wet to the 
surface most of the time. The wetness prevents 
the growth of important crops (except for rice) 
under natural conditions. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumlin. A low, smooth, elongated oval hill, mound, or 
ridge of compact till. The longer axis is parallel to 
the path of the glacier and commonly has a blunt 
nose pointing in the direction from which the ice 
approached. 
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Duff. А generally firm organic layer оп the surface of 
mineral soils. It consists of fallen plant material 
that is in the process of decomposition and 
includes everything from the litter on the surface to 
underlying pure humus. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Endosaturation. A type of saturation of the soil in 
which all horizons between the upper boundary of 
saturation and a depth of 2 meters are saturated. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly refers 
to sandy material in dunes or to loess in blankets 
on the surface. 

Ephemeral stream. A stream, or reach of a stream, that 
flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Episaturation. A type of saturation indicating a perched 
water table in a soil in which saturated layers are 
underlain by one or more unsaturated layers within 
2 meters of the surface. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
such as a fire, that exposes the surface. 

Erosion pavement. A !ауег of gravel or stones that 
remains on the surface after fine particles are 
removed by sheet or rill erosion. 

Escarpment. A relatively continuous and steep slope or 
cliff breaking the general continuity of more gently 
sloping land surfaces and resulting from erosion or 
faulting. The term is more often applied to cliffs 
resulting from differential erosion. 

Esker. A long, narrow, sinuous, steep-sided ridge 
composed of irregularly stratified sand and gravel 
that were deposited by a subsurface stream 
flowing between ice wails or through ice tunnels of 
a retreating glacier and that were left behind when 
the ice melted. Eskers range from less than 1 mile 
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to more than 100 miles in length and from 10 to 
100 feet in height. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or 
sand for construction purposes. | 

Fan terrace. А relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after 
a soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Firebreak. An area cleared of flammable material to 
stop or help control creeping or running fires. It 
also serves as a line from which to work and to 
facilitate the movement of fire fighters and 
equipment. Designated roads also serve as 
firebreaks. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flaggy soil material. Material that is, by volume, 15 to 
35 percent flagstones. Very flaggy soil material is 
35 to 60 percent flagstones, and extremely flaggy 
soil material is more than 60 percent flagstones. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist 6 to 15 inches (15 to 
38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to inundation under flood- 
stage conditions unless protected artificially. It is 
generally a constructional landform consisting of 
sediment deposited during overflow and lateral 
migration of the stream. 

Foot slope. The geomorphic component that forms the 
inner, gently inclined surface at the base of a hill 
slope. The surface is dominantly concave. In terms 
of gradational processes, a foot slope is a 
transition zone between an upslope site of erosion 
(back slope) and a downslope site of deposition 
(toe slope). 
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Forb. Any herbaceous plant not a grass or a sedge. 

Forest cover. All trees and other woody plants 
(underbrush) covering the ground in a forest. 

Forest type. A stand of trees similar in composition and 
development because of given physical and 
biological factors by which it may be differentiated 
from other stands. 

Fragipan. A loamy, brittle subsurface horizon low in 
porosity and content of organic matter and low or 
moderate in clay but high in silt or very fine sand. 
A fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher 
bulk density than the horizon or horizons above. 
When moist, it tends to rupture suddenly under 
pressure rather than to deform slowly. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift. Pulverized and other rock material 
transported by glacial ice and then deposited. 
Also, the sorted and unsorted material deposited 
by streams flowing from glaciers. 

Glacial outwash. Gravel, sand, and silt, commonly 
stratified, deposited by glacial meltwater. 

Glaciofluvial deposits. Material moved by glaciers and 
subsequently sorted and deposited by streams 
flowing from the melting ice. The deposits are 
stratified and occur as kames, eskers, deltas, and 
outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited 
in glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors. 

Graded stripcropping. Growing crops in strips that 
grade toward a protected waterway. 

Grassed waterway. А natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, as much as 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
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grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water. Water filling all the unblocked pores of 
underlying material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hard bedrock. Bedrock that cannot be excavated 
except by blasting or by the use of special 
equipment that is not commonly used in 
construction. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric material and 
the more decomposed sapric material. 

High-chroma zones. Zones having chroma of 3 or 
more. Typical color in areas of iron concentrations. 

High-residue crops. Such crops as small grain and 
corn used for grain. If properly managed, residue 
from these crops can be used to control erosion 
until the next crop in the rotation is established. 
These crops return large amounts of organic 
matter to the soil. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a 
well defined outline; hillsides generally have 
slopes of more than 6 percent. The distinction 
between a hill and a mountain is arbitrary and is 
dependent on local usage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an А 
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horizon. The B horizon is in part a layer of 
transition from the overlying А to the underlying С 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the А horizon; or (4) 
a combination of these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying soil material. 
The material of a C horizon may be either like or 
unlike that in which the solum formed. If the 
material is known to differ from that in the solum, 
an Arabic numeral, commonly a 2, precedes the 
letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

R layer—Consolidated bedrock beneath the soil. 
The bedrock commonly underlies a C horizon, but 
it can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 

Igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

Iluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 
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Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate.at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake, in 
inches per hour, is expressed as follows: 


Less than 0.2......................... very low 
0.2100.4.................................. low 
0.4 їо 0.75...................... moderately low 
0.75 to 1.25.......................... moderate 
1.25 to 1.75.................... moderately high 
1.75 40 2.5................................ high 
More than 2,5 ........................ very high 


Intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground-water discharge or long, 
continued contributions from melting snow or other 
surface and shallow subsurface sources. 

Iron concentrations. High-chroma zones having a high 
content of iron and manganese oxide because of 
chemical oxidation and accumulation, but having a 
clay content similar to that of the adjacent matrix. 
A type of redoximorphic concentration. 

Iron depletions. Low-chroma zones having a low 
content of iron and manganese oxide because of 
chemical reduction and removal, but having a clay 
content similar to that of the adjacent matrix. A 
type of redoximorphic depletion. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are: 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Border.—Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close- 
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growing crops or in orchards so that it flows in 
only one direction. 

Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Furrow.—Water is applied in small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Kame. A moundlike hill of glacial drift, composed chiefly 
of stratified sand and gravel. 

Karst (topography). The relief of an area underlain by 
limestone that dissolves in differing degrees, thus 
forming numerous depressions or small basins. 

Knoll. A small, low, rounded hill rising above adjacent 
landforms. 

Lacustrine deposit. Material deposited in lake water 
and exposed when the water level is lowered or 
the elevation of the land is raised. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, 
as well as the amount of soil and rock material, 
vary greatly. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low-chroma zones. Zones having chroma of 2 or less. 
Typical color in areas of iron depletions. 

Low-residue crops. Such crops as corn used for 
silage, peas, beans, and potatoes. Residue from 
these crops is not adequate to control erosion until 
the next crop in the rotation is established. These 
crops return little organic matter to the soil. 

Low strength. The soil is not strong enough to support 
loads. 

Marl. An earthy, unconsolidated deposit consisting 
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chiefly of calcium carbonate mixed with clay in 
approximately equal amounts. 

Masses. Concentrations of substances in the soil matrix 
that do not have a clearly defined boundary with 
the surrounding soil material and cannot be 
removed as a discrete unit. Common compounds 
making up masses are calcium carbonate, gypsum 
or other soluble salts, iron oxide, and manganese 
oxide. Masses consisting of iron oxide or 
manganese oxide generally are considered a type 
of redoximorphic concentration. 

Mechanical treatment. Use of mechanical equipment 
for seeding, brush management, and other 
management practices. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 

, sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Mollic epipedon. A thick, dark, humus-rich surface 
horizon (or horizons) that has high base saturation 
and pedogenic soil structure. It may include the 
upper part of the subsoil. 

Moraine. An accumulation of glacial drift in a 
topographic landform resulting chiefly from the 
direct action of glacial ice. Some types are lateral, 
recessional, and terminal. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Descriptive terms are as 
follows: abundance—few, common, and many, 
size—fine, medium, and coarse; and contrast— 
faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
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more than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic 
soil material. (See Sapric soil material.) 

Mudstone. Sedimentary rock formed by induration of 
silt and clay in approximately equal amounts. 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color with 
hue of 10YR, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nodules. Cemented bodies lacking visible internal 
structure. Calcium carbonate, iron oxide, and 
manganese oxide are common compounds making 
up nodules. If formed in place, nodules of iron 
oxide or manganese oxide are considered types of 
redoximorphic concentrations. 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. The content of 
organic matter in the surface layer is described as 


follows: 
Verylow.................. less than 0.5 percent 
LOW ................. cee eee 0.5 to 1.0 percent 
Moderately low ............... 1.0 to 2.0 percent 
Moderate .................... 2.0 to 4.0 percent 
High......................... 4.0 to 8.0 percent 
Very high ................ more than 8.0 percent 


Outwash plain. An extensive area of glaciofluvial 
material that was deposited by meltwater streams. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedisediment. A thin layer of alluvial material that 
mantles an erosion surface and has been 
transported to its present position from higher lying 
areas of the erosion surface. 

Pedon. The smallest volume that can be called "a soil." 
А pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The movement of water through the soil. 
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Percs slowly (in tables). The slow movement of water 
through the soil adversely affects the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Veryslow................... less than 0.06 inch 
Slow........................... 0.06 to 0.2 inch 
Moderately slow ................. 0.2 to 0.6 inch 
Moderate................. 0.6 inch to 2.0 inches 
Moderately гаріа............... 2.0 to 6.0 inches 
Rapid ......................... 6.0 to 20 inches 
Very rapid ................. more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management, such 
as slope, stoniness, and thickness. 

pH value. А numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plateau. An extensive upland mass with relatively flat 
summit area that is considerably elevated (more 
than 100 meters) above adjacent lowlands and 
separated from them on one or more sides by 
escarpments. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid or very rapid 
permeability, the soil may not adequately filter 
effluent from a waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Potential native plant community. See Climax plant 
community. 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots to 
this depth. 
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Prescribed burning. Burning an area under conditions 
of weather and soil moisture and at the time of day 
that will result in the intensity of heat and spread 
required to accomplish specific forest 
management, wildlife, grazing, or fire hazard 
reduction purposes. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are: 
Extremely acid.................... less than 4.5 
Very strongly acid.................... 4.5 to 5.0 
Strongly асій......................... 5.1 to 5.5 
Moderately acid ...................... 5.6 to 6.0 
Slightly acid; ιο ужин RE ER ERES 6.1 to 6.5 
Neutral „агаа каннар es 6.6 to 7.3 
Slightly alkaline ...................... 7.4 to 7.8 
Moderately alkaline................... 7.9 to 8.4 
Strongly alkaline ..................... 8.5 to 9.0 
Very strongly alkaline ............ 9.1 and higher 


Redoximorphic concentrations. Nodules, concretions, 
soft masses, pore linings, and other features 
resulting from the accumulation of iron or 
manganese oxide. An indication of chemical 
reduction and oxidation resulting from saturation. 

Redoximorphic depletions. Low-chroma zones from 
which iron and manganese oxide or a combination 
of iron and manganese oxide and clay has been 
removed. These zones are indications of the 
chemical reduction of iron resulting from 
saturation. 

Redoximorphic features. Redoximorphic 
concentrations, redoximorphic depletions, reduced 
matrices, a positive reaction to alpha,alpha- 
dipyridyl, and other features indicating the 
chemical reduction and oxidation of iron and 
manganese compounds resulting from saturation. 

Reduced matrix. A soil matrix that has low chroma in 
situ because of chemically reduced iron (Fe Il). 
The chemical reduction results from nearly 
continuous wetness. The matrix undergoes a 
change in hue or chroma within 30 minutes after 
exposure to air as the iron is oxidized (Fe III). A 
type of redoximorphic feature. 

Regolith. The unconsolidated mantle of weathered rock 
and soil material on the earth's surface; the loose 
earth material above the solid rock. 
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Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. | 

Rill. А steep-sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs the growth of plants. A saline soil 
does not contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Saprolite. Unconsolidated residual material underlying 
the soil and grading to hard bedrock below. 

Saturation. Wetness characterized by zero or positive 
pressure of the soil water. Under conditions of 
saturation, the water will flow from the soil matrix 
into an unlined auger hole. 

Scarification. The act of abrading, scratching, 
loosening, crushing, or modifying the surface to 
increase water absorption or to provide a more 
tillable soil. 

Second bottom. The first terrace above the normal 
flood plain (or first bottom) of a river. 

Sedimentary rock. Rock made up of particles 
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deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. А group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer. All the soils of a series have 
horizons that are similar in composition, thickness, 
and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell (in tables). The shrinking of soil when dry 
and the swelling when wet. Shrinking and swelling 
can damage roads, dams, building foundations, 
and other structures. It can also damage plant 
roots. 

Silica. А combination of silicon and oxygen. The 
mineral form is called quartz. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Sinkhole. A depression in the landscape where 
limestone has been dissolved. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, 
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prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture content. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Sloughed till. Water-saturated till that has flowed slowly 
downhill from its original place of deposit by glacial 
ice. It may rest on other till, on glacial outwash, or 
on a glaciolacustrine deposit. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soft bedrock. Bedrock that can be excavated with 
trenching machines, backhoes, small rippers, and 
other equipment commonly used in construction. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse sand..................... 2.0 to 1.0 
Coarse ѕапа......................... 1.0 to 0.5 
Medium sand ....................... 0.5 to 0.25 
Fine $апй......................... 0.25 to 0.10 
Very fine 58π4..................... 0.10 to 0.05 
Kl PCT 0.05 to 0.002 
CLAY ———————— aya less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the substratum. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of rock fragments in a soil. 
Generally, it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
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recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 15 to 24 
inches (38 to 60 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
vegetative barriers to wind erosion and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are: platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular 
cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from wind and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new 
crop. | 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter or loosen a layer that restricts 
roots. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons, 
considered collectively. It includes all subdivisions 
of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and 
behavior. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important 
glacial advances. It commonly is a massive, 
arcuate ridge or complex of ridges underlain by till 
and other types of drift. 
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Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff 
so that water soaks into the soil or flows slowly to 
a prepared outlet. A terrace in a field is generally 
built so that the field can be farmed. A terrace 
intended mainly for drainage has a deep channel 
that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till. Unsorted, nonstratified glacial drift consisting of 
clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Till plain. An extensive area of nearly level to 
undulating or gently sloping soils that are underlain 
by till or consist of till. Slopes are О to 6 percent. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill. Toe slopes are commonly gentle and 
linear in profile. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, in soils in 
extremely small amounts. They are essential to 
plant growth. 

Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In 
nonglaciated regions, alluvium deposited by 
heavily loaded streams. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Varve. A sedimentary layer or a lamina or sequence of 
laminae deposited in a body of still water within a 
year. Specifically, a thin pair of graded 
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glaciolacustrine layers seasonally deposited, 
usually by meltwater streams, in a glacial lake or 
other body of still water in front of a glacier. 

Water bars. Smooth, shallow ditches or depressional 
areas that are excavated at an angle across a 
sloping road. They are used to reduce the 
downward velocity of water and divert it off and 
away from the road surface. Water bars can easily 
be driven over if constructed properly. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 


Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 

Windthrow. The uprooting and tipping over of trees by 
the wind. 
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BIG SOIL LEGEND 


Esmond-Heimdal-Parnell association: Nearly level to 
very steep, well drained and very poorly drained soils 
that formed in glacial till and in local alluvial sediments; 
on moraines 


SECTIONALIZED 
TOWNSHIP 
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Forman-Mehurin-Parnell association: Nearly level 
rolling, well drained, moderately well drained, poorly 
drained, and very poorly drained soils that formed in 
glacial till and in local alluvial sediments; on moraines 
19 | 20 |21 | 22 23/24 
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Ves-Harps-Glencoe association: Nearly level to 
rolling, well drained to very poorly drained soils that 
formed in glacial till and in local alluvial sediments; 
on moraines 
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Vallers-Svea-Buse association: Nearly level to very 
steep, poorly drained to well drained soils that formed 
in glacial till; on moraines 


DAKOTA 


Parle-Barnes-Buse association: Nearly level to rolling, 
poorly drained and well drained soils that formed in 
glacial lacustrine sediments and glacial till; on moraines 
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Waubay-Poinsett-Colvin association: Nearly level to 
rolling, well drained to poorly drained soils that formed 
in glacial lacustrine sediments; on glacial lake plains 


Rothsay-Perella-Zell association: Nearly level to rolling, 
well drained and poorly drained soils that formed in 
glacial lacustrine sediments; on glacial lake plains 


Fulda-Dovray-Sinai association: Nearly level, very poorly 
drained to moderately well drained soils that formed in 
glacial lacustrine sediments; on glacial lake plains 
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N 


Burr-Calco association: Nearly level, poorly drained soils 
that formed in glacial lacustrine sediments and alluvial 
sediments; on glacial lake plains and flood plains 


Calco-Du Page association: Nearly level, very poorly drained 
to moderately well drained soils that formed in alluvial 
sediments; on flood plains 


Lamoure-Rauville-La Prairie association: Nearly level, very 
pooriy drained to moderately well drained soils that formed in 
alluvial sediments; on flood plains 


117 
N Sverdrup-Arvilla-Egeland association: Nearly level to rolling, 
well drained and somewhat excessively drained soils that 

À formed in glacial outwash; on outwash plains 
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UNITED STATES DEPARTMENT ΟΕ AGRICULTURE 


NATURAL RESOURCES CONSERVATION SERVICE MINNESOTA AGRICULTURAL EXPERIMENT STATION 


LAC QUI PARLE COUNTY, MINNESOTA 


CONVENTIONAL AND SPECIAL 


SOIL LEGEND SYMBOLS LEGEND 


Map symbols consist of numbers or a combination of numbers and a letter. The initial numbers represent the kind of soil. A capital letter following 
these numbers represents the class of slope. Symbols without a slope letter are for nearly level soils or miscellaneous areas. А final number of 2 
indicates that the soil is moderately eroded. (Map units 1106C, 1107D, and 1309C are moderately eroded. The state soil survey database does not 
allow for more than five characters in the map unit symbol.) 


SYMBOL 


31D2 
34 
47 
51 
60 
67 
70 
85 
108 
113 
114 
127А 
127В 
127С 
137 
141А 
141В 
1410 
1688 
184 
210 
212А 
2128 
219 
22002 
236 
246 
276 
284В 
288F 
290В 
2998 
314 
338 
339 
841Α 
341B 
341C 
344 
347 
375 
396D2 
402F 
418 
421B 
423 


NAME 


Storden loam, 12 to 18 percent slopes, eroded 
Parnell silty clay loam, depressional 

Colvin silty clay loam 

La Prairie loam, occasionally flooded 
Glyndon silt loam 

Bearden silty clay loam 

Svea loam 

Calco silty clay loam, occasionally flooded 
Mclntosh silt loam 

Webster clay loam 

Glencoe silty clay loam 

Sverdrup sandy loam, 0 to 2 percent slopes 
Sverdrup sandy loam, 2 to 6 percent slopes 
Sverdrup sandy loam, 6 to 12 percent slopes 
Dovray silty clay 

Egeland sandy loam, 0 to 2 percent slopes 
Egeland sandy loam, 2 to 6 percent slopes 
Egeland loam, 6 to 12 percent slopes 
Forman clay loam, 2 to 6 percent slopes 
Нагпепу loam 

Fulda silty clay 

Sinai silty clay loam, 1 to 3 percent slopes 
Sinai silty clay, 3 to 6 percent slopes 

Rolfe silt loam 

Langhei loam, 12 to 18 percent slopes, eroded 
Vallers clay loam 

Marysland loam 

Oldham silty clay 

Poinsett silty clay loam, 1 to 4 percent slopes 
Esmond loam, 18 to 40 percent slopes 
Rothsay silt loam, 1 to 4 percent slopes 
Swenoda loam, 2 to 6 percent slopes 
Spottswood loam 

Waubay silty clay loam 

Fordville loam 

Arvilla sandy loam, 0 to 2 percent slopes 
Arvilla sandy loam, 2 to 6 percent slopes 
Arvilla sandy loam, 6 to 12 percent slopes 
Quam silty clay loam 

Malachy loam 

Forada loam 

Sisseton loam, 12 to 18 percent slopes, eroded 
Sioux graveliy loam, 12 to 40 percent slopes 
Lamoure silty clay loam, occasionally flooded 
Ves loam, 1 to 4 percent slopes 

Seaforth loam 


SYMBOL 


NAME 


Perella silty clay loam 

Buse loam, 18 to 40 percent slopes 

Normania clay loam 

Rauville silty clay loam, frequently flooded 

Darnen loam, 2 to 6 percent slopes 

Hantho silt loam 

Vallers clay loam, very stony 

Du Page loam, occasionally flooded 

Tara silt loam 

Calco silty clay loam, frequently flooded 

Parnell silty clay loam 

Zell silt loam, 6 to 12 percent slopes, eroded 
Bigstone silty clay loam, ponded 

Bigstone silty clay loam 

Poinsett-Buse complex, 2 to 6 percent slopes 

Hamlet loam, 1 to 4 percent slopes 

Mehurin clay loam, 0 to 2 percent slopes 

Mehurin clay loam, 2 to 6 percent slopes 

Svea loam, very stony 

Sisseton-Heimdal complex, 6 to 12 percent slopes, eroded 
Du Page-Zumbro complex, occasionally flooded 
Doland-Buse complex, 3 to 6 percent slopes 
Barnes-Buse complex, 2 to 6 percent slopes 
Buse-Forman complex, 6 to 12 percent slopes, eroded 
Langhei-Barnes complex, 6 to 12 percent slopes, eroded 
Ves-Swanlake complex, 3 to 6 percent slopes 
Storden-Ves complex, 6 to 12 percent slopes, eroded 
Zell-Rothsay complex, 3 to 6 percent slopes 

Pits, quarry 

Udorthents-Pits, gravel, complex 

Glencoe silty clay loam, ponded 


Storden-Hawick-Ves complex, 6 to 12 percent slopes, eroded 
Sisseton-Sioux-Heimdal complex, 6 to 18 percent slopes, eroded 


Harps-Glencoe-Seaforth complex 

Parle clay loam 

Esmond-Heimdal compiex, 2 to 6 percent slopes 
Yellowbank-Rock outcrop complex, 1 to 25 percent slopes 
Doland silt loam, 2 to 4 percent slopes, moderately wet 


Swenoda sandy loam, 0 to 2 percent slopes, moderately wet 


Buse-Doland complex, 6 to 12 percent slopes, eroded 


Buse-Barnes complex, 2 to 12 percent slopes, extremely stony 


Buse loam, 12 to 40 percent slopes, extremely stony 
Burr-Calco complex, occasionally flooded 

Lakepark loam 

Embden sandy loam 


CULTURAL FEATURES 


BOUNDARIES 
County or parish 


Field sheet matchline & neatline 


STATE COORDINATE TICK 890 000 FEET 


L L fot 


LAND DIVISION CORNERS 
(sections and land grants) 


ROAD EMBLENS & DESIGNATIONS 


Federal Ë) 
State 


RAILROAD 
DAMS 
Large (to scale) 


PITS 


Gravel pit 


Mine or quarry 


ес, 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, singie line 
Intermittent 
Drainage end 
Canals or ditches 
Drainage and/or irrigation 
LAKES, PONDS, AND RESERVOIRS 
Perennial 
MISCELLANEOUS WATER FEATURES 
Spring 


Wet spot 


Сее) Ф) 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOiL DELINEATIONS 
AND SYMBOLS 


ESCARPMENTS 


184 


Bedrock 
(points down slope) 


SHORT STEEP SLOPE 
MISCELLANEOUS 


Gravelly spot 


Rock outcrop 
{includes sandstone and shale) 


Saline spot 
Sandy spot 


AD HOC SOIL SYMBOLS 


BETTER DRAINED SOIL IN 
POORLY DRAINED AREA 


AREA OF DENIED ACCESS 


vvv vvv YYVYNVNVYVS 


Erratum Datasheet for Lac qui Parle County 


As # 3, Sec. 2 
changed two 33B 
units to 748B 


As # 23, Sec. 1 
common line in 
741B was removed 


AS # 36, Sec. 29 
common line in 
769B was removed 


AS # 38, SW Sec 12 
and NW Sec 13 
common line in 
954B was removed 


е 
gË 


AS # 39, SE Sec. 19 
common line in 


AS # 40, So. Sec 16 
common line in 
85 was removed 246 was removed 


AS # 34, NE Sec. 32 
common line in 597 
was removed 


“Joins sheet 46) 


AS # 39, Sec. 26 
added missing 
symbol 344 


AS # 45, NE Sec 33 
common line in 421B 
was removed 


Erratum Datasheet for Lac qui Parle County - Page 2 


(> А fees ιο 


Ав # 45, Sec. 27 Ав # 46, NE Sec 31 AS # 48, SE бес 25 


соттоп 11пе 1п common line in added missing 
127A was removed 421B was removed symbol 184 


437 F 
AS # 48, SW Sec. 28 AS # 48, SW Sec 35 AS # 50, Sec. 30 
added line on 47 add missirg added missing 
and removed line symbol 1295В symbol 437F 


in 434 


AS # 53, Sec. 11 AS # 53, SW Sec 7 AS # 54, Sec 16 
add missing and NW Sec 18, add change symbol 954B 
symbol 954В missing symbol 421B to 421B 


Erratum Datasheet for Lac qui Parle County, Minnesota - Page 3 


AS # 38, Sec. 29 
common line in 423 
was removed 


AS # 15, Sec. 9 
Area shown as water 
changed to 1356 


As # 9, Sec. 30 
symbol missing on 
earthen dam (1016) 


As # 11, SE Sec. 9 
Area shown as water 
changed to 1356 


AS # 39, Sec. 23 
Area shown as water 
changed to 1356 


W - Will be used for all area shown as water, named lakes, or 
rivers except for the 3 areas of water that were changed to 
1356, (see above). 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 1 


1 360 OOO FEET 


— 


Ж 


=> 
N 
š 
< 
5 
м 
© 
o 
= 


SEAN Lf ES 2 


J ς 


a = N " E 
314 3418 


(Joins sheet 3) 1 385 000 FEET 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 2 


R.46 W. | R. 45 W. 


1 420000 FEET 


i 
2 
8 


1 390 000 FEET 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 3 


3 
BLS 


(Joins sheet 1) 


(Joins sheet 4) 


(Joins sheet ό 


(2) SOIL SURVEY OF LACQUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 4 


R. 46 W. | В. 45 W. 
TAN E. 29057 =s 


NE г» 


LM 


(Joins sheet 2) 


T.120N. | T. 121 N. 


(Joins sheet 3) 


(Joins sheet 5) 


1 390 000 FEET (Joins sheet 7) 


(Joins sheet 4) T 120 N. 


(Joins sheet 8) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA 


SHEET NUMBER 5 


1 450 000 FEET 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 6 


= 
N 
м 
i 
а 
Є 
o 
= 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 7 


R. 46 w. | R. 45W. 4 (Joins sheet 4) 
v > "=. E 7 ὦ N 2 ER ¬ - 


1 390 000 FEET 
' $ x 7 % = 
1938 Tg um at 
TN. 02 M. JC v. 4 EEA 
N < ae να, < 
N - "88| 414 1 + 4 
А, OF ма ` Ne: t 
` А » 7 ? i ` 741845 DL 
7 Е < i Жы 
7 ) ü Ў ν΄. — 13096 ر‎ 
AAA t V. ER ~ - Е , 
А. Tem oe. ὃν By 7 
3 —N ὅς / ς Ν 29" 7 
Ti: N ` м \ №: 
— » 
`. ` 
* 


(Joins sheet 8) 


= 
Ὃ 
3h 
1 
S 
м 
E 
o 
8 
> 


ч ζ 
388) 


ыз 4 
ET (Joins sheet 11) 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 8 


(Joins sheet 5) R. 45 W. R. 44 W. 8918 1 450 000 FEET 
جي‎ a ` Lm - 


(Joins sheet 7) 


(Joins sheet 9) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 9 


R. 44 W. | R.43W. 
- — 


5 
i 
š 
š 


(Joins sheet'13) 1865С 


13330005611 № OCT `l ΝΘΙΙ | (11 +әәу$ ѕшог) 


(Joins shedt 14) 


° 
=ч 
с 
ш 
a 
= 
2 
Ζ 
= 
ш 
ш 
= 
n 
| 
< 
= 
O 
o 
ш 
Ζ 
= 
= 
> 
= 
= 
=) 
Q 
o 
uJ 
- 
с 
< 
а. 
= 
O 
Q 
< 
- 
u- 
° 
> 
ш 
> 
a 
= 
n 
= 
o 
[72] 


1 355000 FEET 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 11 


(Joins sheet 7) 


SS 


(Joins sheet 12) 


z 
ο 
2 
= 
es 


| = xw 
Í у К] 
b αν 


` 
77762 зу, 


184 ©; 12338 
la 
A 


^. 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 12 


Joins sheet 8 R.45w. | R.44W. πα; 89462 
B ` 4 Ж. 77 TIAN —, 
: | Ρ м 1B ο αν ASK 96 - 0 Pat ° ' 1 || í 
- > SL] А, “м, \ ` ^ 497 E^ I "xl L 
^ dug τς >> 2N er ee bo 1 
M a — ! 
- 1 «ff, "1 С x ; Í 
' А. 2 ч ^n | 


G 


N 


z 
o 
aN 
بس‎ 
кє 
z 
go 
= 
= 
E 


229, 6 
EX 


' 4 7 «κ. (XC δὴ δ ` ax XN 
να. 3 BAR 6 ο A 
l 9 быс з EN te e 3 Ε 
& N к 


eD . 
< 


7 “(s CAM qi à —— QN 
ον eR Gh sag Zt 


141B 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 13 


R.44 W. R.43 W. 
mM aa 


We a 


N 

- 

3 

< 

м 

- 
єр 
δὲ 
E 


Ж, 
(Joins shéet 17) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 14 


141C R. 


ΕΠ 


39602 


#) r Mr. 
PN M М 1 (T 


a NS: 


Р 
чу 
- 
3 
- 
E 
εξ 
ο 
s 

> 


` Ада ү 


(Joins sheet 14) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 15 


12 139 FEET R. 46 W. R. 45 W. 4 4 11602 (Joins sheet 11) 

: =e ... = A. A `] Tye ZR quw. - - 2 T | ο σας س‎ ш N | 70. / 7 κι“ ‹ ] | 
I ~ a М | N ү 5 ; 1. ~G: | 5 Lon е , ! 

X ΕΝΑ ЕТ is ; NN 39607 - Ж ᾿ Ae ΤΙ "x т μα С", 

- Ç "E γ΄ ^ E A - =5 5; 4 - 3 "t 2 A t a < ) L 

29:2 ч N , ν m I by [ ο \ f ARS `<, "as ol Y B £“ vb 7ο \ ax 5 : 
Р k ` : =ч оо | / | р g 
AY ; < $ | 3; á ν΄; à + 


x 
J e, 


4 


eS Qa Pre 


0777 — 
y 4 ο. 
ےک‎ > 


E ——— —— -- — 
` $ 
- T 


s 
E 


— 75, 


© 
το 
= Z= 


(Joins sheet 16) ! 


WE 


‚= 


(Joins sheet 14) 


Us NS ws, 
ОСА 


& 
(Joins sheet 20) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 16 


(Joins sheet 12) R.45 W. | R.44 W 


е | Vo ΑΡ RAE 


SW. 8 

M 4. 

3. e - 
А — 


oS 
10 is єт 122 22002 
Acus WA ΖΩ AN GA } πε AS 77 течи δ» «иав as OY Т TAF Шо, 
Wal ταν ZF AE WW РО СТ NCTE 
D». DA — ο ο ο Eee aE =S, Gin κα ky 
ХУ Γρ еам q J AS 
Дру җ 9 ý \ ; * k γ᾽ bo WI T - 


- 0οί А 
13096 
E 7418. 

P > x. ЕЗ 

«ἊΝ : i - ^ ` 
| Y io w 
` | ' + 

cor 


t 

ex > 

“к= ) 
— ا‎ 


F 
πα 


ο. 


3 e 
T, 7 
к. , ry 
as Ai E 
А a Ν ERN 
e. LN " ` 
" - n 
“Ἡ “< 
Ψῷ € τ —— 
“Ὁ 1 
ας ¥ `x 1 : 
1 Т 
Ё + \ 1.1 ^s 
«ғ [e 
\ J + + 
š PA 3 
ζω Ite " 
5 
f d N 
- > © П 
= Ж ot 
^ , ! 
id 7 ἐμὲ 
ΓΣ ? 72 ς 
Toc ος B 
М. ` 
AC j є 
“a - 2 A «2 . 
P om SP Ж; € \ 
m / 1418 ` | Ζ 
7 < ? 
x Nee — 4 1 o 
`. " ` a 
1 В * XT. 
» 1 
“β» = 
k. ` 4 
Lo - 
| 
á 
A š 
Y 


(Joins sheet 17) 


\ 


ч- ~. 


Ду Кок 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — ΡΗΕΕΤ NUMBER 17 


10 (Joins sheet 13) 


9 
[o NCC UN | 
Ç e $209 | ! σας x 


.* 


aE k 
" x 
t 


Vy ο ДӨ l Y ει 
BNF bL 79 R57) N 717 : 
Jan ахал 

C ç Р 


26ү 


4 g 
` - 
y š ` 938 Бы N 
- 4 E UB Й ? 
238 ' " » —— , 928 ^ 1 7. і 
A ЧЕ. c эс, ; , ^ ΑΝ ΟΥ N JE λα ο ° 
STOOL AE QR FK NND MS ο 
“| ’ t ar i Y 2 bs ragg PAN ΠΚ Q 9 ἥ vw _— = ME 
PY 13. Kc e AE S > - „ЛА ac 
+ SK ee ج‎ | d | 3 > 
«d e ч 
yd 


ώς NN 


(Joins sheet 18) 


(Joins sheet 17) 


1 485 000 FEET 


(Joins sheet 23) 


R.43 w. | R. 42 w. 
„2% F E 
; kas 

[T 


i 
-.. Ἃ 
ч 

58 


m 


i? SJ zeae / АК 8 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA 


SHEET NUMBER 


18 


1 515 000 FEET 


780 000 FEE 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 19 


(Joins sheet 14) 3418 236 
τ ΕΚΕΙ 
«Ὁ N.N 


(Joins sheet 20) 


2 геу 
Ç TIA 
E 
k 


+ 


E ` v <>. 
‚У i WM 


A 
۲ 
` 


ў 


V Х NOV ү 
Р εἰ “ RY 

[1 t ` л 1 

pW) tao dE id 

σου, IR e 9 

νο Yel (e/a 1 | 2 ώς 

А 680 


(Joins sheet 24) 


© 
N 
ac 
ul 
co 
> 
2 
Ζ 
— 
ш 
ш 
τ 
[50] 
| 
< 
= 
o 
2 
шы 
2 
= 
> 
Ас 
= 
Ζ 
=) 
О 
o 
ш 
— 
a 
< 
a. 
2 
о 
О 
< 
ل‎ 
u- 
o 


SOIL SURVEY 


DANGA 


= η 
1 NYS EE 

“©К 
» » г 

' - D 
w D 
< 
| 


Á 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 21 


(Joins sheet 16) 


— 
N 
N 

E 
< 

a 
^ 
5 
o 
2 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, ΜΙΝΝΕΡΟΤΑ — SHEET NUMBER 


Hh E Js EZ 


592 
Β @;' 3 

ο V 2 

Ф, 
› 2848 J 9 
I š 
74 

6 М 

9 


T. 118Ν. | T. 119 N. 


= r= = 
Joins sheet 23) = 


. Ἐς С DUO 
f. oh d à 
— D | ka. oc ΕΡΕ 
> © 
zoo 


ыы € 
Pe — 
Z < τα. 
¿ S 
~ Ω 3 
>> 


Ἷ М, Е š 
ΝΣ τ lak EN | 1 ΕΛ "EDAM. 
Σ k L | 2 ^^ Ly λ И А 74 4 14 à WAS 
8 VN Л FR οι ас авв. 
Ñ à " (6 / ΣΩ z - N 
AJ «^ E C ' ү Γ ΚΩ WA Eh 
Xd ( Ἐπ = А | 25. 
oR BU 4/// ©). SAN AR 
27 SETS N ον ο ΑΝ f 
7) 954В 1 455 000 FEET 


| 
IES 


% 
ins sheet 2 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 23 


(Joins sheet 28) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 24 


1 385 000 FEET 
< T 


"TET 

η» ? А “< 

we nud τ: ΜΝ 
bot ! Ke? 
"EC Gio Y 


A E 
Pa τν 


iss à 


κ 
-— 


(Joins sheet 25) 


ч. 


| wa ἃ 
|. 


4 ὶ Ρ — : St 2 ` = / UR is 1 ο ] € 
a € 9 Ар - | H » $ Ў / 
κ - Г, w 2 £ 
ΤΝ Ad. : v d ў 7 š Š Τὶ ^ 
— - - LLL D ο μα _ z or 3 М 698 


1 355 000 FEET ZAN 


(Joins sheet 30) 


d a 
d a 
e 
5 r 
^ 


í 


ANE "ELM uns 


SOIL SURVEY OF LACQUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 25 


954B 


42 (Joins sheet 20) 
ING SONA ДЖ | M πο S O m ая {CZ 
cS N i SL ' 


"1 


(Joins sheet 26) 


_ 
- 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 26 


(Joins sheet 21) 


я 

< 

J) 
AN 


"= Y ` 


‚ 
€ n 
Z€ = 


dé هد‎ RSS X dos kit" 


5 M 7 


Р 2 


= 
чу 
сч 
š 
< 
rj 
^ 
£ 
б 
3 
=> 
© 
N 
- 


(Joins sheet 27) 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 27 


cco 44W. | R.43W. 


1 KILOMETER 


(Joins sheet 26) 


N 
ω 


Á i Ὧ t 
? & o 
2 |] | 
| ρα * 
TOI 
οπών. 
1/4 


1/2 


{ n at. FA 91 TN 
ιτ N ws 
46 ' [ £ j Sae 90 
т f^ n “| 4 
ΡΝ... ^ 29% S - 3 3 D 30 1 
Ke du? у 
SAN 
E o 


E ^ "αν, 
3548 Д С . a. 
954B 


n 
a 
4 


(Joins sheet 33) 11 490 000 FEET 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 28 


k ~ 


Ж, (Ὦ 


EN PM q 


a; 


a 


\ 


5 y 4/3 | < A Ns E 
Nes лы ы 
І b. FM е ЖЧ, tas 
үзү C Y “чы ad 
b à 3 р ^ “ 


t 


2 ۴ 7) 
ч 
=a] 


 — 


a 


-— 


t Ab. 
ins sheet 29) T. 118 Ν. 


Aet x^ 
у $ i. >, 
> — 7 
νι NE 
س‎ - X 
f š — 


— 
κά i 
1 

(4οἱ 


2 


Кау το» 
эд sce 
Š 8915 
E $e! Э o art WM 
iv LUE y σα Z 


L4 1 tu iab - 
891B 1 485 ООО FEE 108 (Joins sheet 34) ΩΩ 
p 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 29 


R. 42 W. R. 41 W. 


EET 


PA 
© 
N 
š 
£ 
“ 
" 
E: 
o 
> 


(Joins sheet 35) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 30 


1 385 000 FEET 
\ 2 


£ œ 
x Γ ч - = AC N = τ 
EM | EN E " У; š TJ ) i m y 
z | 7 & 4 65 А 34 -- en Ss: 
τα. 20 | Y b ° ° М | 
688 ч “OD А As 
"e . P 5 — A | 1 » m 
2p! » - ως `x if ; А MN i < š 
| 0) \S $ b D < 769B N 2 b ekl › 3 J ` T i 3 А > M 
l P а Ñ о 4 Т > Hl c К Ж 0 / i 9 ^ С * 
" wm. s. š 2 | h ὦ 54 N7 “= 
/ 
" 


, 


Ж уу 


f. N 
М „ 
-- \ 
5... τῳ. ote SAYA سے‎ 
4 
. 


E. J - p; 1 Q 
- e YN 


A t 


T. 117 N. | T.118 N. 


(Joins sheet 36) 


355 000 FEET 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 31 


(Joins sheet 25) 


ч ο -- 
3 ^N 


e | ] : τ 
\ [3 S \ $ QO 
_\ f у AS y , ` ў 

' ZA) y 7 p κ 1 х) а N SS 


SS 


59) EN 
qo ^m 5» 
US ES 


СӘ Е ] 
e 
ή 8 x 
о | 
оо | b^ 
2. . 
e 
> 19 e 
° \ 
o qH 
оо! ^ 
2 " 
e A “ΙΙ 
X αν. «παρ É 
> - | 43 
o 
go 
⁄ 


h ~ 9 - 4 ο ad " ! T . i 3 ΡΕ; : ΄ 
a M ر‎ Е > - ey > - t ` , к 1 154 oo Pp " ` 
N 4 i A M ὋΝ Ts P > MEER I j ` ν΄ 08 aa ΤΙ ο απ. B 
9 ^ , “rere. yay ` - — > У 
® AVE C ΡΝ 246 - AN к d τ ў < їз A EU 54 p -- 
e Ν ose. i = ә ο ο 9 WSK & 1⁄2: ΕΦ 
219 446 6 954 6 loins sheet 37) 1 415 000 FEET 


2 


(Joins sheet 31) 
L^ d 


φον 


ins shee! 
= 
d à 4218 114 


< j 


LA 
(Joins sheet 38) 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 32 


(^ 


B 


heet 33) 


(Joins 


Т.117М 
- a" 


(Joins sheet 32) 


SOIL SURVEY OF LACQUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 33 


ab uos 


o Οδ όσο ERS 


(Joins sheet 27) 


N 
β 


(Joins sheet 34) 


(Joins sheet 33) 


KE 


м 


OS, eg 16 
WW ΠΠ | 


سا 
(Joins sheet 40)‏ 9028 


Š SE ү! 
LIT 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 34 


= 
гу 
e 
- 
° 
° 
* 
τω 
„© 
б 
A 

= 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 35 


R. 42 W. | R. 41 W. 


(Joins sheet 29) 


т.117 м. | T. 118N. 


4 
/ 


= LU 
Y 5 Í 


Тез Г 
ἊΝ, 


(Joins sheet 34) 
=, 


c 


* Xx к“ ^ 


1545000 FEET 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 36 


DS 


>, 


= "i 


T. ES Ж / А \ 1 2 


k: ' | E. 
É a> εἰ L — \ 
Я еа j 


4, "A š т a 070) < з 5 
8 n x ye Ὃν ε meri Ў f a ; У < - 
7 ۶ ` N м = F N ] „®), 2 
[Y 20236 a и | М, -ν 3 
[sç 9422 o i ἠδ ; - ΚΩ͂ ! 


2938 of 1 188. 1 EN <А A 1 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 37 


000 F 


108 Joins sheet 31) 


1 
^ = Τ ж : n ` 3 е g — 
1 Ὗς 219 9 E = ὋΝ, 10 9 — 
IN x Ч . 1ν 4 - 1 T “т > 
N -Á " : --- 20 B € M М : : Ῥ 
° ` ` mw \ ó 


(. 
о) EN 
3f. NAI Qe" = 
Ум) N А ἃς 
— 


{21 - 3 e | ja 
- NG : Re’ É rr. 
^ 92 I "X o 

` OW | 3 o ad 
2 α | 
3 Š t í i 

j a 2 l \ 2 iil » 

$ “ἊΝ 


А 

7 

» А 
Aji ἱ 

54 s "3 ` 
4 k. -« 108 À 7 
/ ΙΤ] 
f 


p ΄ 
К М 


с 
ω 


* E» d 
3 2 БҸ 
407 (G ®, ©” ας і 
° > Cv ra 
<- 
` 
~ - οκ «δε. pg Ὁ 
үе ας AC 
Y = — "π 
954B 1 415 ООО FEET 


(Joins sheet 44) 


ES 


£ ^ а 5 N b. udi 
1278 д io <A le 2 н "NS ν vue. А oe 7 
of & ` ` j А 


- MC. ^ 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 38 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 39 


п Fay 


di f ` 


(Joins sheet 40) 


dy SM 
AT Ὰ 
_ 1 


`. 


- a | N Дь, © - | 
AO TT Ἐν 


— -ο-- ^ ——— — ب‎ -- 


9028 (Joins sheet 46) 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 40 


f H ὃς Jo aT Га, 
ЗОД (ДИ 
T у ΖΝ. 


& 


4. 


> m; 


29 
= > a ws — — τα. 
1222 1 485 000 FEET (Joins sheet 47) 94202 344 


(Joins sheet 40) 


w 


=ч 


90222 —z22m>S 


de (m TEIL 
uM f £ ανν ο (16390 
б J> OF 7 а её; Á 
= 
μα 
> K 


(Joins sheet 35) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 41 


Vaud 


ως 


aN 
{С οφ. 


< » ) 9/ ‘a 347! / ee ⁄ «ο ` Y p h / ut V 3 N Ls 
ο ο ο NOS Lal о 2 
2 Sli LN d 4 [ТҮТӨ gs 23 33818 Ow wasy m 


338 4180 ¥ 969B KA 
=A Q5 


(Joins sheet 42) 


(Joins sheet 41) 


= 
ω 
ul 
ч. 
P 
o 
5 


(Joins sheet 49) 


1 550 000 FEET 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA 


SHEET NUMBER 42 


1 575 000 FEET 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 


915C2 


(o 
o 
Y 


” Е: ۲ 
p Š Nš 
ә P ‚4 Ὁ 

a aN 
ы : \ 


N. О TE 
SI 


2 4 
= 


ÉS 


T $> 
Ao 
1 380000 FEET (Joins sheet 50) 


> 
5 


> 
wt 


4 _ 
^ ( 
Е Б 
о NZ: 
ce 
+ 
% 
! 
М 
| 


wm y. 
E 


Р <P AW ©” чыр 
= > 
л 2 А 9B 
ΙΟΣ С Ξ Б 
4 A O c ` 
7 Ур DAP KE ‚а ~ о 
(2 j “δ᾽ i 2 ~ سے‎ © 
. ΠΝ ur "^ 
* — ] А. e, ی‎ NC 
үу ба an ` ES 
| oO} i i i πα. fw 
2 ` P. T 37 - E 
` BF ? UN 
, SOT an oh ;* 1 {5ο à 
9 “ш f e. ‘ 
or — A `. ο d "EE 
м FA; E d 
` 


= >. [ 
2 
< 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 44 


902В ο 


Ё 
~ " ~ 
4p "N 
Z Ww 
- 4 
^ 
w 


” ` 
e 

N h 
η ον 
ex Jj 

d о 
а ¢ ma °° 

y A ч * Γ " n — J & ΄ “ 
ix o у. С sae 


by (í 
єг. 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 45 


113 1 420000 FEET R.45 w. | R. 44W. 


> 


« 


ЕЯ 
ч 
- 


ΓΡ», ve `x = -— NEED 7 J 
L1 N 9548 J * ; q Ὃν "d | Pat LZ 
8 = EA A | w 1 4 б . λ ду 
e <> INF h 


K ς 


| 
Í 
LL mM 


sheet 46) 


(Joins 


T. 116N. | T. 117 N: 


(Joins sheet 44) 


4 
а аб 


η ( i ; à; 
4218 1108 (Joins sheet 52) 1445000FEET 954p 9548 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 46 


Өе) 


(Joins sheet 39) 


(Joins sheet 45) 


= 
мМ 
- 
E 
z 
о 
= 
- 
= 


(Joins sheet 47) 


(Joins sheet 53) 9548 95402 95402 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 


Gig sie s 


Ж 
^ 7 ж 
» ^ 
~ " 
= 
» 5d v y T E ^ 
c NY Ra hn 4 
N ER 1 
NJ : ^ / * | 
о ү, - - ^ τὰ 4 ` Y - ia 
- y 1 “qaz, à аа ς k «οι \{ > 
Er T CS y : E 
SOR Е: i ° AFL E И 
Κ᾽ v Ç ü ` — 4 " т Со 
ap Ev О — x - س‎ „б = N (7 /-/ 4 
t. - — سم‎ m^ L 7 Узай; - à тч ы 
> = - y Ж = „ pe 
e — ; Е ~ T Joel ο 2 3 2o 
B $ 2 ⁄ v .. f το o 
A "7 N os ZEN °° οἱ 
$ - 8 - H 
y DW ) 
= š 
ν А 
| vL - о 
£ 
4, € 
8 p- ο же 


38 ашан сл n E € 


سر 


47 


4 
— 
`w 


Ας 


e) q 
к 


ES! 


ОАК 


(Joins sheet 54) 1 510 000 FEET 


4 4 y $ 
pri P (8/- 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 48 


R. 42 W. R. 41 W. 
1222 276 


700 000 FEET 


(Joins sheet 49) 


(Joins sheet 47) 


T. 117 N. 


^ 
A |8B 
E > - 
* ` STEX 
η / ; * 03 
y 
c $ ) л 
τα Р 
) P É 95р 
" зъби. . 
> an 
5 
€ жал 
"MÁ 2908 
X LC 
4 
re IL 
κά-- — — 


T.116N. 


700 000 FEET 


R. 41 W. 


(Joins sheet 42) 


1 550 000 FEET 


SOIL SURVEY OF LAC QUI PARLE 


COUNTY, 


MINNESOTA 


SHEET NUMBER 


49 


1 575 000 FEET 


H 
w 
ш 
u 
° 
σ 
Ὁ 


Ζ 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 50 


: ` (Joins sheet 43) 168B 
a эшет с πρωτ > E ENT \ 
J) x X Aye - ~ A ον = вав Ν 

αν dr 
rd < 


(Joins sheet 51) 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 51 


R.46 w. | R.45 w 


ро SUA ауур 
τε ane = Ἂν ΝᾺ 


1 


а \ 
. > ~ Р ` 
EI Ў | حف‎ 
С рх 1 аш, ui i» М k ё " 
ai, AC CD 
I - + 
+70 


(Joins sheet 52) 


B. V». : | 
Om 7o. | 61: r ES es e. 
š + C Ὢ & L ER i 


(Joins sheet 57) — 402F 


SOIL SURVEY OF LACQUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 


(Joins sheet 45) 
O° a ЛЕ < 


2 J9 M A — PN 
ob. ) ^ eè s> Si 


(Joins sheet 51) 


e 
су 
v 
3 
< 

rj 

ur E 
& 

ο 
2 
9 


54 


a 
9548-4 gy 


R 


44 w. | R. 43W. 
1 "Wu 


SOIL. SURVEY OF LACQUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 53 


ai 
(Joins sheet 54) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 54 


R. 43 w. | R. 42 W. 


(Joins sheet 53) 


= 
чу 
mI 
š 
£ 
- 
м 
£ 
° 
5} 
m 


m 
60) 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 55 


685 000 FEET 


- 
N 
ч 
© 


T. 116 N. 


] KILOMETER 


(Joins sheet 54) 


675 000 FEET 


RSNZ 


1 545 000 FEET 


SOIL SURVEY OF LAC QUI PARLE COUNTY, MINNESOTA — SHEET NUMBER 56 


(Joins sheet 50) 


"NN М 8B ; - TE- 6: 4 
κ — να | \ Т, | 
/ ὃς Iå 5 £ - | 
t 4 fh ; : 


πω a 


Li 


& 


T. 116 N. 


r 
=—` 
a 
> 


AF‏ د 
ε‏ 
Ρ‏ 


| 
. 
. 


s 
E 
€ 


“у 


3 
* 


(Joins sheet 57) 


1 355 000 FEET 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA -- SHEET NUMBER 57 


R. 46W. | R. 45W. ‹ (Joins sheet 51) 1106C 


Nes SL 


we YS 
wed 


U - 
—— — 


со 
wo 
a 
ш 
ea 
z 
=| 
a 
= 
ш 
ш 
als 
n 
| 
< 
= 
O 
o 
ш 
a 
= 
= 
x: 
= 
Ζ 
=) 
Q 
o 
ш 
-l 
a 
< 
α. 
5 
о 
Q 
< 
- 
u- 
О 


SOIL SURVEY 


T 1108 446 


P P 


— — —— 
IE COUN’ 
{ " á 2 
hi A 
. τ тё ” 
*; 
» 
m 
~ 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 59 


R.44W. | R.43W 


^ 
ч 
9 
о 
© 
š 
<= 
^ 
и 
& 
o 
2 


SOIL SURVEY ΟΕ LACQUIPARLE COUNTY, MINNESOTA — $НЕЕТ 


(Joins sheet 54 R.43w. | R.42 w. LU Wiis 
— —- А = n - 1 510 OOO FEE 
f ۶ 114 oe 2 NUTUS 4218 d y πω, ) " iB (259 4 ав |; UA bw 


y 


Ре. 


(Joins sheet 59) 


» 


Y we ы = ы 
— n bur TER VB K ⁄ 
К ΄ - "/ ЖУ", aed. 
κας: Ы m E" m 3 ας 
>⁄ À _ се * ; y ; 
;" ME и 7 «δεί 4 2 D „ө «T 1 
> ⁄ i 107^ + ree á 3 a ΝΕ 7 Р 
йр , iw : “8 а ὶ 1 | 
54 - ή, === 
y» T "abs b. d 
J 9548 πε, - X. — 
4 | πλαν, ta à. w Ж. Маў. 
á кт - ч 


A -o 5? 3 
h om Co 


(Joins sheet 61) ' 


i 
X 
Ч 
1 


SOIL SURVEY OF LACQUIPARLE COUNTY, MINNESOTA — SHEET NUMBER 61 


1 545 000 FEET 


